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Far};, W. 4. 

1914 Watt, Monis N., SI. John’.s Hill, iVemyamii, Nmr Zeahmd. 

1893 Webb, John C<fDper, 218, i'jdand-road, Dultcich, S.E. 22. 

1876 1 Western, E. Young, 27, Pembridge ‘ sqmire, Notling Hill 
Gate, W. 2. 

1906 Wheeler, The Rev. George, W.A., F.Z.S., Secretary, 1911- ; 
(V.-Pres., 1914), 37, Glowester-qjlace, W. 1. 

1910 White, Edvard Barton, M.R.C.S., Cardiff City Mental Hospital. 

Cardiff. 

1913 1 Whitley", Percival N., Brrndwoody Halifax’, and Nejn CoUeyo^ 
Oxford. 

1913 I Whjttaker, Oscar, Ovruidale, Ashhnals, Asltfon-aptm-Alersey. 

1911 Whittingham, Rev. W. G., Knufflon Eedory, Leicester. 

1906 WlCKWAR, OsYvin S., Charlemoni, Gregory- road, Colo7nbo, Ceylon. 
1903 Wiggins, Clai-e A., JLR.C.S., E}d(:U>c, Ugamia. 

1896 WiLEMAN, A. E., Tliafched .House Club, SL Jame^^-street, S.W. I. 

1910 WlLLCOCivS, Frank C., Entomologist to (he Khedivial Agnciiltiira] 

Society, Cairo, Egypt, 

1911 Williams, G, B., M.A., Fort of Spain, ^'rinidad, and 20, SUftey-roeid. 

Birkenhead. 

1915 Williams, Harold Berk, 82, Fiky avenue, Stof.e Newingiott, Is”. 16. 
1915 Winn, Albert E., 32, Sprinffeld-urovie, West 7 )wvitt, Montreal, 

Canada. 

1894 WoLLEV-Don, F. H., MHlarcitle F. 0., JHerfa, N.U'.T., Canada. 
1881 "Woon, The Rev, Theodore, UTie yicarur/c,L//ford-rond. B‘’'andsiror/f) 

Co77imo7/., S.W. 18. 

1905 WooDBRiDGE, Francis Charles, South Mead, The Co(«won, Gerrards 
Crem S.O., Bucks. 

1914 WooDfORDE, Francis Cardew, B.A,, % his-slrcd, (hford. 

1912 Woodruffe-Peacock, Rev, E. Acirinn, F.L.8., F.G.S., Cadney 

Viatraije, Briyg, LmcolnsJnre. 

1892 Youdalr, mWmn Henry, F.R.M.S., 21, Belle Isle-dred, WorJeington. 
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ADDITIONS TO THE LIBKARY 

During the Year 1916. 


Alkxandicu (C. F.). New Neotropical TipuNnae. (Tipiilirlae, Uiptera). 

[Ann. Kntoin. !3oc. Amer., Vol. V, No. 4, 1912.] 

The American specieg of v4fW^)Ar<»iymEe.rBroth ('npulidae,Diptera), 

[Pomona (Joll. Joiiru,, Entom., Vol. IV, No. 3, 1912.] 

A Revision of the genus Brachppremna, O.sten Sacken (Tipulidae. 

Diptera). 

[Joum. New York Entom. Soc., Vol. XX, No. 4, 1912.] 

Report on a collection of Crane-flies (Tipulidae, Diptera) from the 

Colombian Andes, taken by Mr. J. T. Lloyd. 

[J^rn. New York Entom. Soc., Vol. XXI, No. 3, 1913.] 

The Neotropical Tipulidae in the Hungarian National Museum 

(Diptera), I and II. 

[Entom. News, Vol. XXIV, 1913.] 

. The Tipulidae in Brunetti’a “ Fauna of British India ; Diptera 

Nematoceri.” 

[lusecutor Inscitiae Memstruus, Vol. I, No. 9, 1913.] 

and Lloyu (J. T.). Biology of the North American Crane-flies 

(Tipulidae, Diptera), I, The genus Eriocera, Macquart. 

[Pomona Journ. Entom. and Zool., Vol. VI, No, 1, 1914.] 

E'ntom. Lah.y (.'orneU Vniv, 

Aksold ((t.). Monograph of the Fonnicidae of South Africa (Mynnicinae 
pars). 

[Ann. .South African Mus., Vol. XIV, Part II, 1916.] 

The Author. 

B.\ck (E. a.) and Pkmbertos' (C. E.). Effect of cold storage temperatures 
upon the pupae of the Mediterranean Fruit Fly {Crratitis 
capitata). 

[Jourji. Agfic. Research, Vol. VI, No, 7, 1916.] 

— Effect of cold storage temperatures ujwn the Mediter- 

* ranenn Fruit Ply {Veratitis cupttata, Wied.). 

■ Bauana us a host fruit of the Mediterranean Fruit Fly. 

[Journ. Agric. Research, Vol. V, No. 17, 1916,] 

V. S. Dept. A^ric. 

Bacot (A. W.). Report of the Entomological Investigation uudertaken for 
the Yellow Fever (West Africa,n) Commission for year August 
1914 to July 1915, 

[Research concerning Bionomics of Stegvmyui fasvwtu.'] 

The temperature necessary for the destruction of lice and their 

eggs. 

[Brit. Med, Journ., Jan, 29, 1916,] 

Notes on Peitlnthm humuuu^ ivt.^iimi-kti) and I't'dicufua capitis. 

[Brit. Med. Journ,, June 1916.] 

Use of Insecticides against Lice. 

[Brit. Med. Journ,, Sept. 30, 1916.] 


77/1' Author. 
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Baker (A. C!.). Identity of lUriosoMa pyri. 

[Jourii. Agric. Keseorcb, Vol. V, 1916-] 

[SeeQuAiXTAN'CE (A, I;.).] 

and Dayiesok {W. M.). Woolly Pear Atiliis. 

[Jonru. Agric. Keseareh, Vol. VI, No. 10, 1916.] 

and Tl'kxer (W'. P.). Morphology nnd Biology of the Green 

Apple Apliis. 

[Journ. Agric, Research, Vol. V, No. 21, 1916.] 

Rose Apple Aphis. 

[Jouni. Agric. Research, Vol. VII, 1916,] U. S, Dtpt. Atjric. 

Ballahji (E.). Culocorii (tiiyuduiiiit hetli, 

[Agric. Research Iii.st. Push, Bull. No. 56, 1916.] 

Tht /mtitute. 

Balusoar (A. M, ), [See .TuiiNsciN’ (P. M.).] 

Bakks (N.). The Acarina or Mites. A review of the group for the use of 
Economic Entomologists. 

[U. S. Dept. Agric,, Bureau Eiitom., Report, No. 108, 1915.] 

I'. <S’. Atjric. 

EARBiiK {E. K.]. The Argentine Ant. Distribution anil control iu the 
Unite<l States {Iritknnyrmex hvmiUf, Mayr.). 

[U. S, Dept. Agric., Bureau Entom., Bull. No. 377, 19^;.] 

U. S. Dept. Arjric. 

Barcelona, Junta <le Ciencies Naturals de. Aimari 1916. 

[Ajuntainent de Barcelona.] 

The Jfartvi'eil Muaeioti, Jiarre/oita. 

Baudi tElaiiiinio) e Teuarr (Kiigeiiiol. Studi Eiitosnologici. Torno Priuio 
Torino, 1848. 


liEK.s0N (i:. i' .). [.8ee 'J’houi' (R. S.).] 

Belt (T.l. Naturalist iu Nicaragua. 

[1st edition. London, 1874.] T'. B, PuuUon. 

Bekoroth (K.), New and little-known Heteropterous Hemiptera in the 
United States National Miiseuni, 

[Proc. U. S. Nat, Mus. , Vol. LT, 1916,} 

3Vi« Smitlismiutt In.-ititutim. 
BKRixsh; (A.). Centuria pi'iina di Acari miovi 
[Redia, Vol. XII, 1910.] 

Centuria secondadi Aeari nuovi, 

[Redia, Vol. XII, 1916.J fy Author. 

e Paolf ((;.). Un EnJofugo eaotieo efficace contro il Vhntiom- 
uhaix.s dictimpemi, M<irg. 

[Rc4ia,Vol.XI,19I60 The Author,. 

BETHVMi Bibliography of Canadian Kutouiology for the year 

[Trans. Roy, Soe. Canada, Ser. 3, Vol. IX, 1916.] 

Blackman (M, W,). [See Swaisi; (J. M. ,0 

Boisoctal a j Ramror (P, , et Grasmn tA.). Collection IconograpWoue 
et II tongue des Chenilles ou de.scription et figrare, des 
Cliemlles d Europe, Teste et Plate.s. Paris, 1832 - 37 , 

u. .,wT\ ic< Meldola. 

Bui.has (J.) [See Wytsnmn (P,),] 

[Kon. Akad. We ten. Amsterdam, Vol. X\’lil, 19i6.] 

The Author. 
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Bhadi-kx (J. C.). The Siricidae of Nortli America. 

[Journ. Entom. and Zool., V, 19113.] 

Entom. Lah., Cornell Uuiv. 
Bkain {C. K.). Fowl Tick {Aryas ytrsicus^ Oken). 

Union a. Africa, Pretoiia. 

Bkittain (W. H.). [See Saxdkrs (G. E.),] 

BvoNioN (E.). Le Tcriiieii korni, Wasm. de Ceylan. 

[Eevue Suisse Zool., Vol. XXI, Xo. 10, 1913.] 

The Author. 

Termitoxenia. ]?tude Anatom o-liistologiquc. 

[Ann. Soc. Entorii. Beige, Tome LVJI, 1913.J 

- Lea pieces buccales de laBlatte. \_Blaita fmn'nrnna et amttralusiae.^ 

[Bull. Soc. Ent, Suisse, Vol. XI I, fa sc. 7, 8, 1913.] 

. — Kutermes kotuae., nov. sp,, de Ceylaii. 

[Bull. Soc. Entoiii. Suisse, Vol. Xll, 1913.] 

Lists des Termites ludoiuulais, avec I'indicatirm du nombre des 

articles des aiitennes dans les trols castes, 

[liiill. Soc. Vaudoise Sci. Xat., \’ol. XLIX, 1913.] 

La bio Logie des Termites dc Ceylan. 

[Bull. Mus. d’Hist. Xat., 1914, No. 4.| 

— — Us piece,s biicnales des Kuterme^ de ('eylan. 

[Ann. Soc. Eutom, Pr., Vol. LXXXIII, 191.0.] 

— Les lo.sectes phosphoresceiiU. 

[Bull. Soc. Murithieune, Sion, Ease. XXXIX, 191C.] 

'I'he Author. 

andFEKRli:ilE((J.). LTniagodii Voptoit rinrs fiavus. Larvus portaut 

des rudiments d ailes ]irotliora(iques. 

[Mem. Soc. Zool. Fr,, XXIV, 1911.] The Authors. 

--and Poenr'F {X.}. pit-ce.s Ijiiccales des Ilcmipteres (Premiere 

Parlie). 

[Arch. Zool. expcT. et geiiCTale, Ser. Tunic VII, 1911.] 

— Lea yeux de.s Iiiseetes iioctiirnes (Memoire detaille), 

[Archives d’Aiiatomie in icrosco pique. Tome XVI, P'asc. II, 1914.] 

The Authors. 

BruK(M,). On the Male Genital Armature of the Dtrmiptcru. Parti: 

(except rsuUitae). Part. II: Fsalidae. Part 
III: Kiidtrmapit'ra. 

[Journ. Koyal Microw. Soc., 1915, 1919.] The Author. 

C-VLWER (C. G.). Kjiferbticb. Xaturgc.arhichtc der Kafer Eurnpas zum 
Handgebrauclie fiir Simimlcr. Herausgcgebeii vou Prof. Dr, 
G. Jagor. Stuttgart, 1S7U, 

Mehlola. 

Caueron (A. E.). Some cxperiuieuts ou the breeding of the Maugold Fly 
{Feyomyia hyoscyami, Panz., and tlie Dock Fly (Ftyi.imyia 
liirolor, Wied,). 

[Bull. Eiil. Research, Vol. VII, Part 1, 1916,] Tht Author. 
Dark (E. G.). Survey of Beekeeping in Xurth Carolina. 

[U. S. Dept. Agric., Bureau Eiitom., Bull. Xo. 4''9, 1916.] 

r. N. I>ryl. Ayric, 

Carter (H. F,). A new Anopheline from South Africa {Tyritophorus 
triiHsmalrnsis. Uei.tort on a Collection of Culicidae from 
Cochin China. 

[Entomologist, Oct. 1910. ] The Author. 

CasEV (T. L,). Memoirs on the Coleoptera. Wd. VII. 1916. 

The Author. 
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CAtrDBiL (A. N.}. Tlie gr>nera of Tettiginid insects of the subfamily 
RliAiihidophorinae found in America north of Mexico. 

[Proc. U. S. Nat. Mus., Vol. XLIX, 1916.] 

2'ke Smithsonian Jnslilutien. 

[See ^y YTSlfAN ( P.) .] 

Cereal and Forage Insects, Index to Papers on. 

[U. S. Dept. Agrie., Bull. No. 95, 1913.] U. S. J)ept. Agrh. 

Ohaiipios (Cr. C.). A new (Icuus of Autliicidae {(‘o/eopten) from the 
Islands of My sol and Waigiou. 

[Ann. and Mag. Nat. Hist,, Ser. 8, Vol. XVII, 1910.] 

A new Genus of Pythidae (Cokoptera) from the Falkland Islands. 

[Ann, and Mag. Nat. Hist., Set. 8, Vol. XVII, 1916.] 

New species of the Genus Flatamops, Keitt. Champ.], 

from Tropical South America, 

[Ann. and Mag. Nat. Hist,, Ser. 8, Vol. XVII, 1916,] 

- — . On new and littlc*l5iiowii XpiopInliiJae, 

[Trans. But. Soc. Bond., 19i6.] 

On new and little-known Lagriidac and Pedilidae, 

[Traii-s. Kut. Soc. Loml,, 1916,] 

On some Weevils attacking orchids. 

[Ent. Monthly Mag., 3rd series, VoJ. II, 1910.] 

— Note.s on Melaiidryidae (2-4). 

[But. Monthly Mag,, 3rd scrie.s, Vol, II, 1916,] 

On new exotic Scraptivut. 

[Eut. Monthly Mag., 3nl series, Vol. II, 1916.] The Antkor. 


Chittenden _(F. H.)._ The Pink Corn- Worm : an insect destructive to corn 
in the crib (b'utracheilra rihpi), 

[U. P. Dept. Agric., Bureau Entom,, Bull. No. 363, 1916.] 

U. S. Dipt. Afjric. 

CtuTTERBiXR (C, G.). Notes on the Codling Moth {i’arpocupsa pomontKa 
Linn.]. ’ 

[Proc. Cotteswold Nat. F. C., Vol. XIX, Part I, 1915.] 

Hit Author. 

CoAi) (B, R.). Studies uii the biology of the Arizona ild-cotton Weevil 
('Antioaoacw.s tlinrheriae, Pierce). 

[IT. S. Dept. Agric., Bull. No. 341, 1916.] 

Cotton Boll- Weevil conlrol in the Mississippi Delta, with special 

reference to aipiare picking and Weevil picking. 

[U. S. Dept. Agric., Bureau Entom., Bull. No. 332, 1916.] 

U. S. Jhpt. jyrtf. 

Comstock (J. H.). Evolution of the Webs of Spiders. 

[Ann. Entom. Soc. Arner., Vol. V, No. 1, 1912.] 

<ri out to '1 .. hjitom. Lab.f Coiiiefl (.'ntv. 

The Sdk of Spiders and its uses. 

[Trans. 2nd Entom. Congress, 1912,] 

Congo Bolge, Bulletin Agricole dii, Vol, VI, Nos. 1 and 2, 1915. * 

‘’^Dni.iierf Jes Cohnies. 

Cook (h. C.) and Hctchisox (R. H.). Experiments during 1915 iu the 
‘^««tructiou <>f Fly larvae m horse manure, 
lu. to. Dept Agric,, Bureau Entom., Bull. No, 408, 1916.] 

CuAGG (F. W.], [See Patton (IV. S.).] 

DaO.A'aniell {'iiir 
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Ckosby (C. H.). a HtiviKiun of the North American species of 
Dalman. 

[Ann. Entom. Soc. Amer., Vol. VI, 1913.] 

[See MA'rHBSux (11.).] 

— and Ia:onai{d (M. D. ). Tlie Tarnished Plant-bug {Lyfjus 2 )raltitsis^ 
Linn.). 

[Cornell t.'niv, Agric. Exper. Station, Dept. Kntom. , Bull. No. 34fi, 
1914.] Entom. L({h., ('omell Untv. 

CvsiiMAX (II. A.). Cherry Leaf Beetle {GaleructUa caticoUis^ liCC.), a 
periodically important enemy of cherries. 

[U. y. Dept. Agrie,., Bureau Entom., Bull. No. 352, 1916.] 

Jniiparu))!, the apple -seed Chalcid. 

[Journ. Agric, itesearch, Vol. VII, 1916.] U. S. Dept. Afjrie. 

D.^viDSOX (W. M.). [See Bakeu (A. C.).] 

Di-STAST (AV. L.), The Fauna of British India, ineUiding Ceylon and 
Burma. 

[Rbync-lu>t.a, A'ol. A"I. Hoiiiuptera : Appendix, 1916.] 

IruUa 0§ice. 

DoGXiN (P.). Heteroceres nouveaux de I’Amerique du Sud, 

[Fasc. X, XI, XII, 1916.] The Author. 

DoNCASTEt{*(L.). Gainetogeiiesia and sex-detcniiiiiatiou in the Gall-fly, 
^turoterus hniicularii {.'^patheya.-^ter haccaru'm). 

[Proc, Koy.al Soc., Series E, Vol. ^9, No. B 613, 1916.] • 

By Exchange. 

DONii-THORPE (H.). On some rettiarkahle associatirins between Anta of 
different Species. 

[Kept. Lane, and Che.sh. Entorn. Soc., 1912, issiietl 1913.] 

— - Som(! Note.s on the Ocucra Elatyphora^Xei'tAU, and Aentgmaiias, 
Meiuert, ami a species new to Britain. 

[Entom. Keconl, Vol. XXVI, No. 12, 1914.1 

Narriage-llightsof BoniAhorpi'u species on Angust 8th, etc. 

[Entom, Record, ANd. XXA'II, Xo. 9, 1916.] 

The Type of Cuuipoiiotuf {M t/rmoturha) tnaciihitus, F. 

[Entom. Record, A’^ol. XXA'II. Xo. 10, 1915.] 

De-scriptioiLs of a I'terergate and twm Gynandromorphs of Myr- 

mica $cabriiio<li.<, Nyl., witli a list of all the known cases of the 
latter. 

[Entom. Record, A’^ol. XXATI, No 11, 1915,] 

— Jhynnica .<ichencki, Emery, an Ant new to Britain. 

. [Entom. Record, A'ol. XXATI, No. 13, 1915,] 

Myrmecophilous Note.s for 191,5. 

[Entom. Record, A'ol. XX VIII, Nos. 1-2, 1916.] 

Epitritus nltederi, n. sp., an .Ant new to Science; with Notes ou 

the Genus, Epitritus. Emerv. 

[Entom. Record, Vol. XXITII, No.G, 1916.] 

Synonymy of some Genera of Auts, 

[Entom. Record, Vol. XXVIII, Nos. 11, 12, 1910.] 

The Author. 

Dk.vke (C. J.). [See Osnoux (H,),] 

Dudreos (G. C.). Boll AVorm in Egypt {Earias iusnluna. Boisti.). 

[Trang. 3rd Intern. Coiigr, Trop, Agric., June 1911 (issued 1916).) 

2 Vie Author. 

Eltiuxgium African Mimetic Butterflies. Oxford, 1910. 

Mfhhht. 

and JoKDAX (K.), [See AVytsman (P.).] 
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(R.). The Life cycle of Tri//«(iiosomri hwei iu the rat and rat 
iilaHiiiiL. 

[Pmc. Xat. Ac-mI Sd. U. S. A., Vol. I, No. 10, Ont. 1915.]_ 

7'he Society, 

J'ai n-a of British India, including Ceylon and Burma. [Sec Distant ^^V. L.) 
and Mak.shail (G. A. K.).] 

F.auhe (J. C.). Sweet Potato Sphinx (V Herse convolvuli, Linn.). 

[Agric. Jonrn, Union S. Africa, April 1914.] 

The Umo7t, Pretoria. 

Fki!Iiikiie (C.). [See Bugnion (E.).] 

Fjxk. (D. E.), The Asparagus Miner and the Twelve-spotted Aaparagus 
Beetle (Aymnyca smplex, Loew, and Crioceris duoelenm- 
punctata, i^.). 

[Cornell Uuiv. Coll, Agric., Dept. Eutom., Bull. No. 331, 1913.] 
Kntom. Lah., Cornell Univ. 

Pletcheh (T. B.). One hundre<l Notes on Indian Tnsrets. 

[Agric. Research Inst. I’usa, Bull. No. 69, 1916.] 

The Institute. 

Poi^iOM (J. tv,). Xoith Ame.rican Collenibolous insects of the subfamilies 
Achorutiiiae, A'eanurviae, and /‘odurinae. 

[Proc. U, S. Nat, Mus,, Vol. 1, 1916.] 

The Smithsoman Invitation. 

Kokki. (A.). Fourinis du Congo et d'autres provenances recoltees par MM. 
Hennanu Kolil, Luja, Mayne, etc. 

[Revue Suisse de Zool„ Vol. XXIV, April 1916.] 

The A uthor. 

VnoofiAiT (J, L.). Dips and Dressings used lor prolecting sheep from 
P,low-flics. 

[Agric. Gazette N. S. Misc, Puhl, No, 1860, 1916.] 

Dcjit. Agric. IV.S. fp. 

[See FROOG-iTT (\T. IV.). | 

PfiOfitiATT (AV W.). The BufT-coIonred Tomato Weevil (/>e.sw 7 it/irt nodia) 
[Agric. Gazette N. S. W,, Misc. Piihl., No, 1856, 1916.] 

Hutherglen Bug(.yvs)«s viniior, Berg,), 

[.igric. Gazette N.S.W., Misc, publ., No. 18T0, 1916.] 

- iind Frogoatt (J. L.). Sheep-maggot Flies, No. 2. 

[Dept. Agric. N.S.W,, Farmers’ Bull,, No. 110,1916.] 

Dept. Agric. XS.fi'. 

Fui.i.er (C.) Insect KecordR_ The Pumpkin Stem-borer {Apomeevm 
^ nubi la, ra-sc. ) . ITie Bindweed Gall-maker {.rupserhLpicks, 

[Agric. Joiirn. Union S, Africa, No. 68, 1914,] 

of Cordphlm anikropophapa. 

[Agric. Jouru. Union S. Africa, 1914.] 

The i'nion, Pretoria. 

Termite Lcomuny. 

[S. African Joum. of Science, Sept, 1915.] 

'VVccvily Gram Peas and Beans, causes and prevention of infestatiou 
Tieatmcut with carbon bisulphide, Pamphlet, undated. 

„ The Author. 

[Aew iork Agric. Exper. Stat., Teclin, Bui). No. 42, 1915,] 

- — W.).] 
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FfNKHOVSER (W. D.). Some Philippine Memhranidac. 

[Pomona Jotim. Entoin. and Zool., Vol. A' I, No. 2 1914 1 

Kiittini, Lab., ('ornell Uaiv. 

Gibbs (A. E.) The Satyrid Butterflies of Jlertfonlsliire, with a short study 
OX raravfjv. 

[Trans. Herts. Nat. Hist, Soe., Vol. XVI, 1917.] 

Tkt Author. 

Gibson (A.)._ J^^cust eontrol work with poisoned baits in Eastern Canada 
[Forty-sisth Ann. Rept. Entom. «oe. Ontario, 191 d.] 

Locust control work in Eastern Canada in 1915, 

[Agric. Gazette Canada, Ottawa, Vol, II, No. 10, Oct. 1915.] 

The Entomological Record for 1915. 

[Forty-sixth Ann. Kept Entom. Soc. Ontario, 1915.] 

_ and_ TuKHETiVi; (It C.). Tlie Cabbage-root Maggot and its control 
m t^auada, with notes oii the Imported Onion Maggot and the 
Seed-com Maggot. 

[Caiiad. Dept. Agric., Div. Entom., Bull. No. 12, 1916.] 

Otpt. Ayrii'., Oititaa. 

Girault (A^ A.) New North American Hymenoptera of the family 
• Euiophidae. ^ 

[Proc. IT. S. Nat. Mus., Vol, LI, 1916 .] 

— -- — ■ Xew Javanese Chalcidoid Hymen ojd era, 

[Proc. U. 5o. Nat, Mua,, Vol. LI, 19](!.] 

The fimithsoaim InAitiitiuit. 

GutVKit (\V. O ) and Pci.TOS' [R. B,), Tree-crickets as carriers of Ltpta. 
fphaena comathprium i^Fck],), iSacc. and other fungi 
[New York Agric, Kxper. Wtat„ Techn. Hull. No. 50, March 191G.] 
V. P, Ju-per. Station. 

Gough (L.) Nature (Ics degaf.s causes par le ver rose de la capsule 

iye/echia (/ossppifl/a, S&und ). 

[Ministere de TAgric., Egypt, Hcct. d'Entom., Bull. No. 2, 19Ifi.J 

— The hfe-lustory of rik/rr/zirt gcssi/piena from the time of the cotton 
_ Harvest to the time of cotton sowing. 

[Ministry' Agric, Egypt, Techn. and Eci. Service, Entom. Sect., Enll 
JNo. 4, Jylo.j 

Note on a machine to kill Gehchia larvae by hot air, and the effects 
of iieat on Oelcvlim. larvao and cotton seed. 

[Ministiy Agric Egypt, Tcdm. and Sci, Service, Entom. Sect., Bull 
^f'nGtyp<^A<jric.,Euvi>t. 

Grasmv (A.) [See Boisduval (J. A.T ct Hambur (p.V] 

G RKE.V (E. £.). On some Animal Pest.s of the Hevea Rubber-tree 

[iracs, 3rd Intern. Congr. Tropical Agric., dune 1914 (issued 1916).] 

• -- Report on some Ooccidac from Zunzihar collected hv Ur W M 
Aders On a new Coodd pest of c.acao from Trinidad. 6ii a 
- (occid mpinous to pme trees in the Hiiualuvas 
[Bull. Eiit. Resvarcli, V(d, VI, 1916,] 

Observations on some rcceutly descrilicd t'occidac Remarks on 

Cocculae from Northcni Australia. II, 

[Bull, Ent. Research, Vol. VIT, Pt, I. .May 1916.] 

two new British Curciilaf. witii notes ou some other British 
species. 

[Ent, Monthly Mag,, 3rd Ser„ Vol. H, 1910.] phe Author. 



( xxxvi ) 


Gi'XN’ (D.). Poyi^er-treH Catei'piJlar, JinviJiz/rnmorph/i pallida^ Dist. 

[Union S. Africa, Uept. Agric., Uiv. Elitom., No. 5, 101I3.] 

Ti«i Potato Lailybird Beetle {Epilachia dvetjci). 

[Uuiou S. Afni’a, Dept. Agrin., Div, Entoin., bio. 6, 1916,] 

riiim iSliig Oatei-jiillar [Varasa lnhAtTifju). 

[Pnion Africa, Dept, Agric., Div. Eutom., No. 7, 1916,] 

1, tiome destructive Fruit and Flower Beetles. II. New luscct 

Fest of the Peach, 

[Uuioii S. .Afriea, Dept. Agric,, Div, Entom., No, 8, 1916.J 

The Ducumber and Vegetable-marrow Fly { Dacw verteLmtus). 

[Union fc, Africa, Dept. Agric., Div. Kntom., No. 9, 1916.] 

The Union^ PrefonVi. 

Haliett (II. M.). Entomological Notes. 

[Cardiff Nat. Soe., Vol. 1916,] The Anthar. 

H,wkes ^0. A. M,). The effect of iiujisture upon the silk of the Hybrid 
Plnhsamia {Atiachs) vicini, Hoisd. £ x Pinion, tmia ct/jilhia 
(Drury) 9- 

[Journ. Exper, Zoo!., V'ol. XXI, No. 1, July 1916.] 

The Authoy. 

Heoh (K.). Notice sur ics dostsiues on Tsetses. 

[Uoyamne. de Belgique, Miiiistcre des Colonies, Service de I’Aeric 
Etudes de Biologie agiieole, No. 1, ]91o.] < * f> •> 

AliniAh'e (hs Cohiiieg. 

HtoxEK (K, W.) and Rt.'sstj.L (0. P.), Differeutial mitoses in the eonn- 
ceil cycle of Ih’neiUeA iii\/rior. ° 

[Proc. Nat. Acad. Sci. U.S.A., Vol. II, No. 7, .Inly 191C.] 

Heurick: IG. W,). The Elm Ix'af-bectle. 

[Cornell Univ. Exper, Stat., Dept, Entom.,('ircu!arNo. S, 1910.] 

— Household Insects and moriiods of conlrol. 

[Cornell Diiiv. Keadiiig Courses, Sanitation Scries, No. 3, 1913 ] 

Conlrol of two Elio-tree, pests (Gn/cnme/fre fnteola, ilull anj 

ka(tosy(pla,i<jii u/m, Sand ). ■' 

[(. ornell Univ. Exper. Stat.,Dept. Entoin,, Bull. No. .3,3.3, 19J3] 
{‘orneU. ('niy 

Si,,/ :Ch ’Tml 

[Agric. Gazette Canada, Vol. II, No. 8, 191 5,] 

KeiioH^of ^^ho Dominion Entomologist for the ye.ar ending March 

— - Contribution to a knowlcdgo of Canadian Ticks 

[iraus. Iloyal Soc. Canada, 3rd Her,, Vol, IX, Sect. IV, 1915.] 

. Cn/«frf, jjept. At/ric. 

1 i Entomology in the British Empire 

[Ann. Eutoni. Soc, Amec,, Vol. JX, No. ], 1910,] 

Hopiiuiss iH. E.b [See F.ARHorT (P J j ^ he Author. 

‘LIL, si-™« o 

[Journ, Agric. Reseurcli, VI, No, 10, 19U?,] 

j/cs. MelAvh. 
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Hi'TCHisoN {R. H.). Notes on llie preilisposition of the Iluuse-fly (Mvsat 
(lointsliea, L,). 

[U. S. Jfept. A^ric., Ruil, No. 345, 1916.] U. ,S. tkpt. J(fric. 
[See Cook (F, 0.).] 

Ii.iJNCWORi H (J. F.). Cliony Ffnit-ilios and how to control them (lihaaoUi is 
cin(pfl“(t(, Locw, luitl O.S.). 

[Cornell Univ. Coll. Agric., Uept. Eutom., Roll. No. 3-5, 1912.] 
Ento7u. Lah.^ Coroeil Uuiv, 

jAPia (A. ll.)- speeh-s of Si/wplnila from the Himalayas. 

[Jouru. TAmi. Sue., Zool. Vol. XXX, 1909.] 

Notes on Beet or Maugolil-tly (l'c(jm7njia hyoicyami vaj. hctfie). 

[Touru. Boai'd Agrie., Vol. XXll, 1915.] " TIu: Author. 

— Observations on the Insect Parasite.s of some ('(irrklae. Ou Aphc- 

Itniis uiytdctspiilis, Le, Baron, a Chalcid parasite of the Mussel 
scale (Ltpido.-idjihe.i uhni, L.). 

[Quart. , Jon rn. Micro.sc. Sci., Vol. 61, 1916.] 

Ihpt. AijAc. Kutom., Mitiich<’S.tfV. 
iNOKX Faunae. Novae Zealandiae, edited by Captain F. W. Hutton, 1904. 

The Phihiopkiecil I {'uuttrhury, X//., 
JANKT (C.). Anatoiiiie <la corselet et histolyse <les muscles vihratenrs, apres 
Ic vol nuptial, cliez la Reiuo de la Foiirmi {Laiiun hiijtr). Texte 
•ct Fianches, 1907. The Author. 

JKANXKL (K.) et B.vcovirzA {E. G.). Biospeokigica, No. XXIII, foumerafion 
lies Grottos visitces, 1911-13 {5‘' scriej. {Contains papers on 
cavc-iiisccts.) 

[Archives Zool. Exper. ct Gi'm'ralo, Tome 53, 1914.1 

7?(e Aiithor.t. 

JoiiDiMs-roMKiiOT (.V, IV.). Notes of tire North Amcri<-an Buffalo Gnats of 
the gonu.s 

[U. S. Dept. Agric., Bureau Entoin., Bull. No. 329, 1916.] 

(\ A. Afjric. 

Jouxsov (B. M.) and B.vr.uxoK.R (A. M.). Bife-history studies of the 
Colorado potato beetle. 

[.Journ. Agric, Kescarcli, Vol. V, 1916.1 T. A'. Oept. Ayric. 
JosE-s {T. K.l. The Egg-plant d'ortoise Beetle puttkhda., Boh.). 

[U. 1 ^. Dept. Agric., Bull. Nn. 422. tjet. 1916.1 

l\ S. Ihpl. Ayric. 

Jorui.’iA (K.). [See ‘WyGinau (?.,!.] 

Khktl (N. M.) Die Uhopalocera der Inscl Nias. Berlin, 1SS4. 

LiNC.vsiKRi; and ('hoslure Entomological Society. Thirty-cightb and Tbirty- 
iiinth Annual Reports and Pruceediug.s. " The S-.u i, I'y. 
L.vihkup (F. H.). [8ec PAini.vrr d’. J. i.] 

I.EoN A li Cl (M. D. ). [fSee C liusBV ^C. K . i .] 

Luivd {J. T.). [Sec Alexandek ((h ?. ).] 

Loci ST Destruction. The Locust law. 

[Union S. Africa, Dept. Agric., l)iv. Kntom., No. T-l, 1915. 

Tht I'tdou, rntoriif. 

Lorexzes (L.). The Bee-^Ioth Superstition. \ Achtriuifc<( ut ropo.'iy Liuu.] 
[Agric. douni., rnioii S. Africa, 1911.] " The Coiou, Pri toeiu. 
Locssbchy ((.\ tM. IVavbhf Flies, a danger with imported cattle. 

[Agric. Jourij. Union S. Africa, No. 56. 1914.] 

riant-killing insects ; the Imliaii Cochineal. 

[Agric. Journ. S. Africa, .Time 1915.] Tht f Pi eteriu. 
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Locnsbi'hv (C. P.l. S(tme phas<;s of tli« Lo(!ust problem. Presidential 
■Address. Cape To^n. 

[S. African Joiiru. Suiciico, ly 15.] Tki Auihot. 

LeCAS (M. H.), [See Thohso.v (James').] 

LrCiixinf.r. (P.) and ITkbahvs (T. I).). 'J'ho Spikc-liorned Leaf-mmcr 
(YV,vJo«t<( (/(-.wnffe, Loew), an enemy of {grains and grasses. 

[r. S. Uept. Agric., llurcau Eiitoui., Bull. 2\a 432, 1916.] 

IK S. Dept. Ayric. 

5lAi,Ai(iA Ctumnittee, Proceedings of the Third Meeting of the, held at 
Madras, Nov. 18, 19 and 2fl, 1912. Issued at Simla. 1913. 

I »di(t Office. 

.If Af.r.v (0. ir. ), Xolc on the use of poisoned Bait for controlling the House 
Fiy (. 1 /rtsco (fiiniesticd, L . ). 

[.S. African Journ. Science, .Fune 1915.] 

The U)im>, Pretoria. 

MAinv Fruit Fly llemedy, 3’he, for the jireventioii of Maggots in Fruit 
by the tiestruefion of the Parent Flics before eggs are laid. 
[Pamphlet, no author's name given.] 

[Union S. Africa, Dept. Agric., Div, Eutom., Nn. 83, 1915.] 

The Vnioii, Pretoria. 

Marcu.al (P,). Les Sciences hiologiqiu's appliquees a, I'Agriculturo et la 
lutte contra les enuemis des plantna aiu hitats-Uni;!! 
i Extrait des Annales des Epipliyties. Tome HI, 1916.] 

The Author. 

Maushai.l (Uuy ,t. K.). The Fauna of British India, including Ceylon ntul 
Burma, Coleoptera, Kliynchophora; Curcidionidae, ]|)16. 

'Ike Author and India Office. 

Mathe,aon (K.'!. The Haliplidue of North Am(>riea, north of Me.xico. 

[Jouru. New Y!)rk Kntora, Soc., Vo), XX, No. 3, 1912.] 

Structure and Mctauiorphosis of Um Forc-Gut of Corvdatii 

convituf. L. ^ 

[Journ. Morphology, Vol. XXIII, 1912,] 

Life-history notes on two Coleoptera (Parnidae) feconUi 

ni\d Me)h /iin.< IncuriiKitii.i^. 

[Canad. Entom., Vo], XBTJ, 1914C 


Aim vRosm (V. u. ,1. .\([Uii(ic Hyiimuopteru in America. 

[.\nii. isntoui. Nic, Aiuer., Vol, V, 1912.] 

Jill torn. Kail., Chrat/i' t„ii\ 

M.Axwm.i.-T.Ei.nov (H.). The control of Flics and Venniu in Mesopotamia 
[AgiK, Journ. India, \ ol. \I, iVt IV, Oct. 191U.1 * 


McIsdoo (N. E. j. The Sen-se-orgau.s ou tl.e moutli-parts of the Honev Bee 
[Simlhsonian Mi.se. Coll, Vol. LX\', No. 1 J, 1910.] ^ 

>'i>»ithiioinan imimion. 


[tfeeM^'TSMix (p,).] 

„ „ „ .tcademy. 

Hn,r.rKK,Mh. Cottonwood Borer (/7cctm/cr« ,ca(atov). 

. is. Dept. ,\gric,, Bureau Entom., Bull. No. 404 , 

Moi,.«.v /4 If, u 1 • ■ /hpG Aj/rfc. 

r i ■ ^ m tin: M'iiig-veiiis of Mav-flios 

[Ann, Entom. Soe. Amer. , Vol V^PUo j ” 
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Mobgan (A. H.). A Contributioa to tht Biology of tbe May-llios. 

[Aun. Eotom. Soc. Amer., Vol. VI, No. 3, Sept. 1913.] 

Eittom,. Lah., VorneH f nu‘. 

MctSANT (L.). Opuscules entomologiquee. Cahier V-XIV, 1854-70. 

Mfs. Mddola. 

Nbwstead (R.). Oh the genus Pkkhotomu», Part III. 

[Bull. Entom. Research, Vol. VII, Part II, Oct. 1916.] 

The Author. 

Notman (H.']. Coleoptera Illustrata, Vol. I, No. Oarahidae, 1916. 

The A iithor, 

Not'GARET (R. B.). The Pear Leaf-wnmi {Gymnonyt:hfts calif ornicus, 
Marlatt), 

[U. S. Dept. Agric., Bull. No. 438, 1916.] U. ,S’. Dept. Ayric. 
0»KETHt)a (Charles). Etudes de I/pidopterologie Coinparce. XI (Textc 
aud Portraits), XI ^is, XII (Texte and Plates), 1916, 

The Av.thor. 

OriNiOKS rendered by the International Commission on Zoological Nomen- 
clature. Opiniou 67. 

[Siuilhsoiuan Instit., Washington, Piihl, 2409, 1916.] 

The >i,hiihsoiiitin Institution. 

OSBOEJT (H.). Studies of Life-histories of Leaflioppcirs of JIaine. 

[MtAie Agric. Exper. Station, Orono, Bull. No. 218, March 1910.] 
.Udine .iiji'ic. E.eper. Sudion. 

and Drake (C. ,1.). Tingitoidea of Ohio. 

[Ohio State Uuiv. Bull., Vol. XX, No. 3,1, 1916.] 

The L'Aii-tr.Uty. 

P.ACKARD (C. M.). Life-histories and methods of rearing Hosian-fty 
parasites. 

[Journ. Agric. Research, A’'ol. VI, No. 10, 1916 .] 

"V. Dept. Agric. 

pAftEN'STECitEB (Arnold). Die Lepidnptorenfiuina des Bisniarck'Arclii 2 )els. 
Erster Theil: Die Tagfalter. Stutrgart, 1899. 

.IL-.x. Afddoia. 

pAOLi (G.). [See Bereese (A.I.] 

Parrott (P. J.),_ Hodukiss (H. K.l, and Lvthrop (K. H.), Plant Lice 
injuries to .apple orchards. I, Studies on control of nevvlv 
hatched Aphides. 

[New York Agric. Eipcr. Station, Bull, No, 415. Feb, 1916.] 

A;?/- Yorh Ayric. E.rptr. Siolion. 

P.ATCH (E. M.). Woolly Aphid of Elm and JunelxTry. (Schizni’eiird <o/tt-c!- 
cana in part, of authors.) 

[Maine Agric, Exper. Station, Orono, Bull. No. 241. 1915.] 

Pink aud green Aphid of Potato, t .U<icrosip}»i„i s-.htnif'-Jii 

Ashmead.) ' 

[Maine Agric. Exper. Station. Orono, Bull, No. 242, 1915] 

Maine .Uric, E.rpcr. Sintiort. 

PArros (W. S.) and Cr.\gg (F, W.h A Text-book of Medical Entomology 
Ixmtlou, Madras and Calcutta, I9l3. 0. ( \ Cbampion. 

Patnk (O.G. M.). On the Life-historv aud Structure of Tehphorus Hturatns 
Fallen. 

[Journ. Zool, Research, Vol, I, Part I, 1916,] 

Dept. .lyric, fii/loi/i., .Uu //chest er. 
Pemberton (C. E.). [See Back (E, A. ).] 

PniLLirs (W. J.), .U(irro.sij>hi/?/i givi/ari//?//, the English grain Aphis, 

[Journ. Agric. Eeseareli, Vol. VII, 1916.] ' f. 6’. Dept. .L/cir, 



( xl ) 

PiEKOK (AV. D.). A HOW interpretation of the relation Khips of teiiiperature 
ami Immidity to insect development. 

[.lonrn, Agric. Research, Vol. V, Hilli.] V. S. l)ept. Aync. 

Stmlifs of 'Weevils {Rhyiichophora), with descriptions of new genera 

and specieK. 

[Proc. IT. S. Nat, Jfms., Vcd. LI, 1010.] 

The SiuUUiOuian InAiiuiion. 

PorofF (X.). [See Bai.Niox (E.).] 

Qoaintaxcb (A. L,) and B.vkeu (A. C.). A h‘yr(>ditUu\ or wiiitc Flies atli»ck- 
ing the orange, with descriptions of tiiree new species of 
economic importance. 

[Jouni. Agric. RcsearcJi, Vol. V^I, 1010.] I', S. Dept. Affric. 

RACOVim (E. G,). [See Jeaxxel (R.).] 

Rakfkav (A.). Jlatcrinnx pour servir a I’ctude dc.s Cole()pterc,s de la faniille 
des Paiissides. 

[Xouv. Areliivi's du Tiliis. d’Hist. Xiit., 2 sdr. IX, 1S86.] 

dTes. MAdohu . 

Kam(u;k (P.). [See Boisdeval (J. A.") et G kasi.in (A . ).] 

Kefort of the Agricultural Research Institute and College, Pusa, 1914-15, 

//(djrt Office. 

Rei'Okt of the AgrioulturnI Researcli Institute and College, Pusa, lOlo-ltj. 

hulia Office. 

Refout, 29th, of the State Entomologist on injurious ami other insects of 
the State of .New York, 1913. Issued 1915. 

[Univ, State Xew York, Bull. Xo. 589, 1915.] The r/theiMty. 

Rki’okt on the Agricultural Department for the vxar 1915, Government of 
the Gold Coast. Accra, 191G. Oov. Ould L'lxut. 

Rei’ort on the great invasion of Locusts in Egypt in 1915 and the measures 
adopted to deal with it. Issued by tlie Ministry of Agriculture 
Egypt. Cairo, 191(5. ‘ MinutTij of AyricuHvre. ’ 

Rei'ort on the progress of Agriculture in India for 1914-15. Calcutta, 1916. 

(ioverxmeut of India. 

Rseobt on the Progress and (-011(1111011 of the U- is. National Museum for 
the year ending June 30, 1915. Washington. Issued 1916 . 

Thi I fiiitiiution. 

Rei’Ort, Fourteenth Annual, 1915, of the Rhodesia .Museum. Bulawayo 

The Muicmn. 

Reports, AiidukI, Division of Entomology, Di pt, of .\gricuUure, Pretoria 
[including .Yppeiidicxs XIII and XYIl], l!)l2-I-i. Issued 
^913-15. Ihpl. .1,/i‘ic., rn tvria. 

Rilex (W, a,). Some Sources of Laboratory Material for lYork on the 
Relation of Insecis to Disease. 

[Entom, News, Vol. XXIV, 1913,] Kuiom. Luh., Corndl Vuie. 

Rusxeb (G. a,). Effect of Rbiitgcn Rays on the Tuhaceo, or Cigarette 
Beetle {Usiuderwa mricoae, Fah.), and the Resuils of experi- 
ments wif-ti a new form of Rdufgtn tu)>e. 

[Joiirn. Agric. Research, Vol. VI, Xo. 11, RUG,] 

r, .V. Dept, Aifric. 

Russeli. (C. P.). [Sec. nEo>'Eii {R. W. ).] 

Sasdeks (O- BlllTTAlN (W. H.j. Results from .spraying in Nova 

[Caiiad. Dept. Agric., Div. Kiilotn., Circular No. 7, 1916.] 

Ottuud. Dept. Ayeic. 
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iScfiAUS A- (Jenent; IteviKion of the American .\[oths of the subfamily 

I/ypctdiiae, witli (.leiKirifitions of new genera and species. 
[I»ro<!.‘U. S.'Nat, Mns., Vol. L, 1916,] 

The i^ifiiihsoindii hatHutioA. 
^CjiiEBl'iEKK (A.). On the Setal ratterii of Cater]>illars, 

[Kon. Akari. Wetcu. Amsterdam, Vol. XIX, 1916,] 

7'he Author. 

SCHOESE (W. d.). The Cabbage. Maggot : its biology and control . 

[New York Agric. Exix;r. litat., IjiiII. No. 411), Marcli 1916.] 

,V. T. Aijric. Krju'r, Station. 

SkMEKOFE-Tiax'-Shassky (Andreas'), Supplementary note on Opisihocomm 
konun-Qvi, Seni. (Title in ItiiKsian,) 

[Kevne Eusse d’Entom. , 1901.] The Author. 

Sl-M ASTON (F, L.). Ilpperaapi^ biiiotuta, a predatory enemy of the. Terrapin 
seulc. 

[jemrn. Agric. Research, Vol. VI, 1916,] 

_ TlieTerrapiii Seale: An important insect (‘nomy of peach orchards. 

[U. S. Dept. Agric., Bureau Eiitom., Bull, No. 1556, 1916.] 

f'. S. Jhpt. Apric, 

Snvdeu (T. K.). Egg and manner of ovipositioii of Lyciu.i p}uiiicoUi.i. 
[Joiirii. Agric, Research, Vol. VI, No. 7, 1916.] 

— Termites, or “White Ants,” iu the United States: their damage, 

and methods of prevention. 

[U. S, Dept. Agric., Bureau Eutoni., Bull. No. 3355, 1916.] 

i\ S. Dept. Aijric. 

SrEUBl-Vfi (E. r.). A "Manual of Elemmdarv Fore.st Zoology for India. 

[Calcutt-i, 1906 ] ' lt\ f. //. JJlaadfnd. 

Storey (G.), Report on the first Two Years' working of the Plant Protection 
T.aw. 

[Ministry Agric. Egypt, Tcclin. and Sei, Service (Entom. Soct.’i, 
Bull. No. 1, 1916.] 

List of Egyptian Insects in the Collection of the Ministry of 

Agriculture. 

[Ministry Agric, Egypt, Todm. and Sci, Ser. (Entom. Sect.), Bull. 
No. 5, 1916.] .1 / iinstry of Aijrie, 

Stravss (J. F ). Gra{)e, Leaf-hdder ( DtHtniiy fiiHfroh'^i^. 

[XT, S. Dept, .\gric.. Bureau Entom., Bull. No. 419, 1916.] 

r. -V. Jkpt. Aprif. 

Stkkrlaxd (E. II.). Some new Culicidae from Western Australia, South 
Queensland, and Tasunauia. 

[Entomologist, April-August, 191 1 .] The A nthor. 

Control of Cutworms in the Prairie Provinces. 

[Canad. Dept, ,\gric., Div. Entom , Circular No. 6. 1916." 

/>,pt. Apric. 

SrBAST.AECTic Islands of New Zealand, The. Picport.s on the t'leo-physics, 
Geology, Zoology, andBotaiiy of tl\e Islands lying to the souili 
of New Zealand, ( Includes papers on Entomology. i VoR. I. II. 
Welliiigtqu, K. Z.. 1999. 

The !*hilof«fihical / .lAif tc of ( ’a,itn'lifru, .V. /. 
SvvaiNE (J, M.). New species of tin' Familv J/nJto. fColeoptcra), Part 11. 
[Canad. Entom., Vol, XIA'll, 191.5.] ' 

New Species of the familv Ipidoe (t'olcoptcra 111. 

[Canad. Entom,, Vol. 4S. i916.] 

A new species of Thtupuf from British Colmubia. 

[Canad. Entom., Vol. XLVIll, 1916.] 
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SwAiSK M. M.). lujuriousi Shrule Tree Insects of the Caniidiaii Prairies. 
[A^T-ic. Gazette, (^'anaiJa, Vol. Ill, No. 3, 1916.] 

CttiHid, Dept, dffric. 

and Bf.ACKMAX (.M. \V.). I, A new species of Pitpo</eneK. 

II. Observations on the Lil'e-hisfory uiui linbils of Pityopenes 
hoidiim, Swuine. 

[New York State Coll. Foreatrv, Teclin. Publ. No. f?, Nov. 1916,] 

Tke CoUepe. 

THEoe.vi.!j tli'- V.). Kei'iort on Eronoinie Zuolo^ry for year ending April 1 
1909. South-Eastern Agricultural College, Wye. 

The Culiciclao of Fiji, iiielnding two new .species. 

[Entomologist, June 1910.] 

The Distribution of the. AV.lloiv Fever Mosquito /asciata 

Fabriciua) and general notes on its bionomics. 

[1" Coiigrcs Intern. d'Entom., 1910.] 

Five new Culicidac from A slianti. 

[Aim. and Mag. Nat, Hist., Ser. 8, A’'ol, A'", 1910.] 

• Culicidac of the E. Ztiul. Soc. •‘Natura Artis Magistra,” .Anister- 

dam, and dcseription of three new species. 

[Tijdsehr. voor Entoni., Dccl LIV, 1911 .] 

Percy Sladeu Trust EApeditiou to the Indian Ocean in 1909. No. V. 

Dipfer.H, Ciilicidae. ' 

[Trans, Liiui. Soc. Loud., Zoid,, A^'ol. XA'., 1911?.] 

Three new Ouliridae from the Transvaal. 

[Fntomologi.st, Aliuxh 1912.] 

— The Aphididae of the Hastings District. 

[Hastings aii<l East Sussex Naturalist, A"ol. 11, No. 1, 1912.] 

— New {lulieidac from the Sudan. 

[Aim. Trop. Med. and Parasitology, A’‘ol. \'I1, Dee. 1913.] 

Culicidac from New Caledonia and the Loxaltv Islands 

IP- I- Caledonia' Zwlogic, Vol. I, No. .3, 

The Critisli specie.s of the {ienus .Vac, ■<>.■= f pi, Passerini, Pts. I, 
[Joum. Econ. Eiul. Abd, VIII, 1913.] 

— - The Apliidcs on AlaiigoUls and -allied plants. 

[.lonrn. Board Agrir., Vol. XIN, No. II, Feb, 1913.] 

.-i fi'ura Northern Cliina iGrol>h„i,n\i hwxrtti) 

[Ell toil) ologist, June 1013.] ^ 

Zoology for year ending Sept. 30, 1913 
South-Eastern Agricullural College, Wye. 

I r vT < ''Valkrr). 

[Ann. Applied Biology, Aol, I, y[;,y pj] J,] 

Umc-trec Aphis(7h,^ rc.»an<rf, Kaltenlnu-lC, now 

[Enkirtwlogi.st, A]a-il-May 1!)1.5.] 

— — — African Apliididae. Ft. II, 

[Bull.Eidom. Research, \'ol. \T, Sept, 1916,1 

’ifflc-Jirmwn Briti.di Aphides. T, II 
.Entomologist, Nov. and Dec. 1915, and July and August U1I6.1 
— -New Alyrniecopiiilous Aplddes. 

[Entom. Rec., Vol. XXYIT, No. 3, 1915.] 

“ on Aphididae found in AiiU’ Nests 
[Entomologist, March 1916. ! 
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TaEaBis.D (f. V,). Notes on new and Uttle known British Aphiilcs. II. 

[Kntomologist, Vol. XLIX, lOlti.] 

Aphididne found on the Apple in Britiiu and the description of 

a new specie.s from Africa, 

[Canad. EuLoiii,, May, June, July 191^,"] 

Apbididae found on the Apple iu Britain and the description of a 

new species from Africa (cuutiuuution). 

[('anad. Eiitom., Aug. 1910,] 

_ A new lilyrmeeophilous Aphid from Africa. 
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1. 0)1 flew or litde-kiiowii Xylophilidae. By George 
Charles Champion, F.Z.S. 

[Read November Urd, 1915.] 

Plates 1, 11. 

Tuts paper contains descriptions of the numerous unnamed 
Xvluphilidae in the British Museum, some remarks on 
various known species, and a few corrections in synonymy. 
The Asiatic forms * are mainly from the. collections of 
Doherty (two only of these having been previously de- 
scribed) and ilr. Andrewcs, supplemented by two recently 
received from Bengal ; those from 8outh America are 
froiu-various sources, some of them from the Fry collection. 
So far a.s t atn aware no Xylophilid has hitherto been 
recorded from Siam, the Andaman Islands, or China. Since 
the publication of my monograph of the Central American 
forms (1890-1893), supplemented subsec[uently by other 
papers on certain Antillean, Au.stralian and Japanese 
members of the family, upwards of 209 Xylophilidae have 
been named by Pic. Extremely few of these latter, 
however, appear to be represented in the collections before 
me; but this is not surprising, taking into account the 
gLMieraPrarity and restricted habitat of these fragile insects, 

* E.\elusivt; of those from Ceylon, Boi'iu'o iitid Penang eiuinierated 
by myself in Ahn. and Mag. Nat, Hist, xvi, pp. 215-226 (Sept. 
1915), and KrU. Montliiy -Mag, li, pp. 27S-288. 210 (Oid. and Nov, 
1915L resuectivelv. 
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so miiiiy of which are unique in collections. If the specimen 
is a male, there is little risk of adding to the aynonymy 
in describing i^ew species from a single example,* the 
characters to be found in the legs or antennae being 
often particularly well marked in this sex, sometimes, 
indeed, of an extraordinary or unexpected nature. No 
n(‘w genera or subgenera are added m the present paper, 
and dichotomous tables of species are of little or no 
value unless both sexes are known. Xylopkihs doubt- 
less requires splitting up, but to do it on the characters 
used by Casey a very large number of “ genera ’’ would 
be ]-equired.t The Xylophilidae are constantly confused 
in collections uith tlie much more abundant and more 
widely distributed Anthicidae, which they may perhaps 
be said to niitnic; tiiey are, however, always recognisable 
by their tarsal structure X (the tarsi having each a minute, 
short, nodiform, penultimate joiut preceded by a very 
rmicli longer, inferiorly produced, lobed joint), the fusion 
of the first and second ventral segments of the abdomeil, 
and the broad apical joint of tiie labial palpi. 

The new species described are from the following 
regions; India (including J3urma), dl, 4 of them also 
occurring in 8iatn. abovit a do;!;en others having been 
previously recorded from the same region; Siam, 8, in- 
cluding three found in Tenasseiim and one in Ceyloti; 
Perak, 3; tSimuitra. 1; Selangor, 1; Larat, 1; China, 5; 
Aiistmlia._ 4; New Zealand, 1; S, Africa, 3; South 
America (iiichuling Trinidad), 11 ; Ticsser Antilles, 2. 

Mr. Andrewes has kindly lent me the co-types of two 
Indian species of Xyfopkilu,s described loi\g ago by Fair- 
maire; and .Mr. Bryant , the types of -two remarkable 
forms from Trinidad and two from Ceylon, all four recently 
named by Pic ; figures ol tfiesc latter are appended to the 


* Out of h sjx'cios Pa]>tured by A[r. Rr);mt during lug recent 
expeditKin to Itomeo and Penang, i2 occurred sinjily. 

t Tins autln.y in IS95, placed the 37 rccoKnrsed N.. American 
s|)erie.s under 13 <:eucia, hut all his new genorio names {includinc 
wincii i.s cbubtless valid) have been sunk as subcenera 
in Pie’.s Cataiu<£ne (UIIO). ^ 

: Misunderstood by (he arti.st cnijdoycd by Midsant, 
of the tarsi of A pi/gumus, de (iocr {cj. Colligeres. pi I, i 2) 
"uTuUv fytioi an Anthicid ! Pic’s illustrations,’ 

too, in \yy(sman s (..enera Insectoruni ” are all iiicurrrct in this 

^’r'v r (';,fongly) from the “ Biologia.” 

)S. i, figuK, too, ut A. (hsimtus. Champ., is inaccurate. 
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New or little-known Xyloj)hilida.e, 

present paper. Mr, Hugh Scott found three Xylophili in 
the Seychelles, which will be dealt with elsewhere. Amongst 
a few "forms detected in the Oxford Museum subsequent to 
the publication of my notes on the species of the group 
occurring in Ceylon (Ann. and Mag. Nat. Hist., Sept. 
1915), the following may be mentioned: Euxijlophilm 
principalis, Champ., Xylophilus paUidilarsis, Pic; X- 
orienlalis, Champ., and an insect Inu'c described under 
the name X. biyeminaius : all these were received from 
Thwaites, in 1873, from the same island. 

NEW SPECIES DESCRIBED. 

1. fraclicornis, A.ssam. I .'Id. Xik'iri Hills, 

2. „ rnrirornU, Siam anil I 37. ,, jirirt froWti, Assam. 

Tmius-scrim. , 3S. ., Siam. 

I. Xylophilus •i>od{i^ricH.ty Siam anil I 38. „ Tcn.anseiim. 

Tonusserim. 40. ,, f iisconotalus, ’Bengal. 

4, „ Ass.iTn. ! 11. iinyatocepkaUts, Burnt. 

5. „ Siam ati'l j 4i.’. ., hi/jcini/iaim, Siam and 

Ttiiasscrim. ! Ceylon, 

g. „ ^ cylindrirornis, \a^am. • 43. Hons? Kong. 

7, ,, laKoyanux, Tenas^^rim. ! 41. ,vp//uma/iu.», Hong Kbiii'. 

8, „ perakeiuiis, i'erak, ■ 4'). .. jxrrt'irfeHS, Uliilia. 

9, „ d.riZIari.i, Assam. \ 4U. China. 

l(j. „ metanvlus, .Assam. ! 47. qmdrtiUpcnnin, Giiina. 

II . „ patkaims, Assam. 48. ,. (tomjiWievij!, i'ort Darwin. 

12. „ Memiujatiun, Sumatra. 18. Itudyer, Jfokn Hinou Iil., 

13. ,, Wenrirtjf, Siam. New ZealauJ. 

K. „ clavipes, Teinis-inrim. i .30. .. Natal, 

If), „ Tnuiisieriin. 51. .. Natal, 

Ifi, „ flamfasdalu.i, .As.ium. 7)2. ,. ovalis, .Maslioualaud. 

17. „ t}iliippintHS,Tena?.-vilm, a.A. (Hr/en.t, llrazil. 

18. „ Bcluaiitn. .31. Brazil. 

19. tiihjiriensis, Nilgiri flills. .3,',. ,, prrhrtuus^ Amazous. 

‘20. ,, linearis, Burma. .50. ., rnlifasciuius, Bntzil. 

21. „ 5«r8icor/(j,t, Nilgiri Uills. .37. Gi.swiarw, Brazil, 

22. „ glaiKOS, ferak. .38. hUjasciatus, Amazoui?. 

23. „ claviger, Siam. .39, .. noKizonicjM, Aniazoiis 

24. „ peninllatus, .Manipur. Co. dryophiioides, Brazil. 

25. .. t'erak. Cl. flaripvs, Brazil. 

2(1. .. /«rf«f (/«««««, Ti-nan^rim. 02. .. fuxcofascMtn.^, Brazil. 

27. „ Andaman (ill. ,, trinitatis, TririiJad. 

, Is. 01. hiilricoidfs, CrMiada. W.I. 

28. rwrfu.t, C;>. ., nforonriouirt, St, Vima iii, 

29. ,, hnlosericmr, Buiijab. W.I, 

SO. „ .tdlalus, Nilgiri llills 

31. ,, (rAfflodj/iw, Selaiiifor. 00. .. (Ji(;'l<e'i)irf'(.5. Queeujilsivl. 

32. „ ^/u/rticu.i, Jiaiiara. 07. .. /ir/ii.yo/ii, New .Smuh 

33. ., viicipr, Bo mil ay. Wales. 

34. „ tumidiceps, Beiigal. 08. .. /radirollis, New SouiU 

35. ,, turtipr.y, Siiiui. Wales. 

ilYLon.tExus. Pic. 

1. Hylobaenus fasciatus. {Plate I, fig. 1.) 
Ilylobmius fa.scialn.<i. Pic. Ann. Soc, Ent. Fr. 1912. p. 272; 
Champ. Ann. and Mag. Nut. Hist. (8) xvi. p. 215. 

Hub. Ceylox, (nillc [type] {Bnjuui); Texasskrim. 
Tavoy {DoherBj). 

The Ceylon type is figured, the Teniis.serim example 
recently recorded bv invself having darker legs. 
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'1. HyJobaenus fraeticornis, n. sp. (Plate I, hg. 2, 
antenna, c^-) 

Moderately clouMate, sUinmg; plceous, the palpi and legs 
(ti^e infuscale posterior femora excepted), an elongatc-tmngular 
mtch on the disc of Hie elytra before the middle (extending forwards 
to near the base), and a small spot near the suture befoiti tlio tip, 
testaceous, the antenmie u-ith joints 1 and 2 and 8-11 rufescent, 
the others almost black; clothed with fine, sericeous, cinereous 
pubescence; bead and protliorax densely, finely, the elytra a little 
more coarsely, punctate. licacl strongly deflexed ; eyes very large, 
contiguous ; antennae moderately long, stout, joint 2 shorter than 1, 
subcylindrical, about as long as broad, 3 triangular, about as long 
as 2,' 4 -7 abruptly wider and very strongly transverse, 8 nearly as 
lonc^’as U --7 united, sublunate (narrow at the base and areuately 
dilated at the apex witliin, the concave inner portion pilose), 9 and 
10 subquadrate, 11 ovate. Prothorax broader than loyg, convex, 
somewhat uneven, subparaliel-sided, and feebly constricted at the 
base. Elytra much ^x ider than the licad and prothorax, subparallel, 
broadly and oldiquely depressed on the disc below the base, and 
somewhat tumid near the sutui'e anteriorly. iiCgsmodniatoly long, 
slender, the posterior femora strongly clavatc; anterior tibiae and 
basal joint of posterior tarsi almo.st straight ; posterior tibiae bowed, 
slender. 

Length 1 A mm. 

Eah. AssA^^, Pafckai ^Its. {DoherUj). 

One male. The extraordinary structiire of tlie ^ 
antenna is unique, so far as 1 am aware, amongst tlie 
Xylophilids, though there is a minute Ntsw Zealand form 
(X, luniyer, C\i.) with the seventh antennal joint somewhat 
.similarly shaped in the same sex, 

3. Hylobaenus varicomis, n, sp. 

Moderately elongate, robust, shining; ])iceous, the palpi, legs 
(the infii.scate posterior femora cxccptcd), and apex of abdomen 
testaceous, the lia.sal and apical margins of the prothorax, and 
joints 1, 2, and 11 of the antennae, rufous; densely, finely punctate, 
thickly clotlied with greyish, sericeous pubescence. Head strongly 
deflexed; eyes very large, contiguous; antennae stout, moderately 
long, joints 1 and 2 mucii thickened, 3 scarcely longer than 2, 3-10 
gradually becoming a little wider and more angular, 1 1 ovate. Pro- 
thorax convex, about as wide as the head (including the eyes), 
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broader than long, subparallel -sided. Elytra broader than the 
head and pro thorax, moderately long, subparallel, obliquely de- 
pressed on the disc below the base, X^gs long ; posterior femora 
feebly incrassatc; posterior tibiae slightly curved in o ; basal joint 
of posterior tarsi strongly arcuate, 
licngth 2 mm. 


Hab. Siam, Renong [type] ; Ten'asserim, Tavoy, 

Two specimens, a.ssinned to be sexes, the one from Siam 
having the posterior tibiae distinctly curved, both taken 
bv Doherty. It. is quite probable that these insects should 
be referred to H. {Phy(obamm) indicus^ Pie, from Mahe, 
Malabar; but as the latter is described as having the 
pro thorax longer than l)road, and the unt(‘nnae reddish 
(a character relied upon by Pic in his comparative remarks 
under H. notaiicoUis^ from New G\iinea), the identification 
is too diubtful to be accepted. The normal antennae, 
immaculate elytra, more slender posterior femora, and 
arcuate basal joint of the posterior tarsi, readily separate 
the present species from II. fractkornis. 


Notoxeuglenes. 

Noioxeughnes, Pic, Ann. Soc. Ent, Er. ID] 2, p. 281. 

Mr. Bryant has been kind enough to lend me for examina- 
tion the type of this genus, N. impressilhorax, Pic, found In’ 
himself in Trinidad, in Feb. 1903. It is certainly a male, 
and the broadly rostrate head (which is flattened in front 
and produced beyond the labrum) may be peculiar to this 
sex.' The posterior femora are exceedingly stout, clavate. 
arched in front, and armed with a small tooth at about 
the middle beneath. The posterior tibiae are short, and 
subarcuately dilated externally. 

The genus was described in a pa])er on Anthicidae and 
Hylophilidac, and the particular family to which the 
insect belonged was not indicated bv the author. The 
type (o) is figured on Plate 1. ligs. 3. 3n. 

EuXVi.Ol’H ILL'S. 

Euiylopkilus, Champion, Aim. and Mag. Nat, Hist. (8) 
xvi, p. 21o (Sept. 1913). 
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1. Euxylophnus principalis. (Plate I, figs. 4, ia, 
hind leg, cJ.) 

Euxylopliilus prindpalis, Champ., loc. cit. p. 216. 

Antennae with tiie serrated joints 5-10 less widened and more 
strongly serrate than in $; the short anterior tibiae slightly cur\’ed, 
unarmed at tlie Lip (as in $) ; ba.sal joint of anterior tarsi thickened ; 
posterior tibiae armed witli a short curved spur at the inner apical 
angle; basal joint of posterior tarsi more strongly curved than in 

Hfth. Ceylon {Leim, in Mns. Brit., 9? l-ype; Thwaites, 
in Mus. Oxm., , 

Since the description of E. princi]j(dis was published, 
a o h^Ls been detected in the Oxford Museum, showing that 
the t%pe was a (j?. Tt is coitsiderably smaller than the 
]attei\ and ha.s the testaceous markings on the elytra more 
extended. The apical arniature of the tibiae ii\,the ^ of 
this insc(;t is transferred to the ])osterior pair, and the 
anterior pair are feebly developed, the spur, when 
present in the arising from the anterior tibiae in all the 
other species of tlie group known to me. The terminal 
dorsal segment of the abdomen is not covered by the 
elytra in either sex. The type is figured, also the hind 
leg of the <j'. 

Xyloehilus, Latr. 

Asiatic Species.* 

1. Xylophilus podagricus, n. sp, (Plate I, fig. 5, q.) 

0 - Moderately elongate, rather broad, shining; nigro-piceous or 
[)ioeoiis, the palpi, protliorax, elytral humeri, anterior legs, inter- 
mediate and posterior tarsi, and the intermediate femora and tibiae 
in part, testaceous, the antennae infuscate, with the joints 9-11 
testaceous; the liead and prothorax densely, lineiy, the elytra 
more coarsely, punctate; clothed uith long, cineivous pubescence. 
Head short, narrowly, subungularly extended on cacii side behind 
the eyes, the latter very large, deeply emarginate, and subapproxi- 
mate in front ; antennae long, moderately stout, joint 1 curved, about 
as long as 2 and 3 uniled, 3 sliort, 4 about twice as long a.s 3, 4~IU 
subcylindrical, gradually decreasing in length, 11 as long as U and 
10 togetlier, stout, obliquely acuminate. Prolhorax rather .small, 
transversely suliqua chute, oliliciucly narrowed anteriorly, the disc 

Those from China are placed under a separate heading. 
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without definite impression. Elytra comparatively short, much 
broader than the head, narrowing from a little below the base, the 
usual depression on the disc almost obsolete. Ijogs long; anterior 
tibiae almost straight on their outer edge, hollowed towards the apex 
(and thus appearing sinuous) within; intermediate femora curved; 
intermediate tibiae broadly, triangularly dilated externally ; posterior 
femora curved, strongly iucrassalc, furnished with a broad, pallid, 
setose pad along their lower face, and with a long slender tooth at 
the inner apical angle; posterior tibiae strongly dilated, sinuous; 
basal joint of posterior tarsi feebly curViMi, 

Length {with head extended) 21— 2{, breadth 1 rum. 

Hab. Tknasskrim, Tavoy [type] ; SIA^r, i^enong. 

Three specimens, cuptured by Doherty. The pecidiar 
form of the legs in this species will enable it to be readily 
identified, at least in the male sex. The posterior femora 
appear t(^be ciliatc as seen from aboye. the slender straight 
tooth at the tip being about as hmg as the setae.. 

2. Xylophilus arthrilicus, n. sp, (Plate T, figs, fi, ()(/, b, q, 
leg.s.) 

(J. Moderately elongate, broad, robust, shining; blaek, the 
trochanters and tarsi te.st!iccous ; tile head and prothoiax densely, 
the elytra coarsely, piitielate; clothed with long, decunihent, 
cineivous hairs. Head short, broail, narrowly extended on each 
side behind the eyes, tlie latter large, deeply emargiiiate, and 
separated by about one-third of their width; antennae moderately 
stout, joint 2 short, 3 nearly twice as long as 2 (the other joints 
luibsing). Protliorax convex, broader than long, suliqiiadrate, 
narrowed in front, nnimprcssctl on the disc. Elytra moderately 
long, wider than the head, gradually narrowing from a little below 
the base, the disc with a deep oblique depression, the space between 
it and the suture appearing tumid. Abd<mien clothed with long 
hairs, broadly excavate and bate down the middle. Legs long; 
anterior and intermediate femora moderately thickened, tlie pos- 
terior pair strongly incrassate and furnished with a broad, pallid, 
spongy pubescent pad along their low er face ; anterior tibiae (fig, 6 ) 
.sinuate, dilated towards the base, mttcroiiate at the tip; inter- 
mediate tibiae {tig. 6 a) sinuate, broadly foliaceou.^, deeply, obliquely 
emargiiiate externally ; posterior tibiae (lig, 66 ) bowed at the base, 
and widened and almost straight thence to the apex; tarsi rather 
stout, tile basal joint of the posterior pair feebly curved. 

Length 25 , breadth 1 j\, uiui, 
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Hath. Assam, Patkai Mts. {Doherty). . ^ . 

One specimen. This species is related to A. 'podagrwm, 
differinfT from it in the less curved intermediate and 
posterior femora, the deeply, obliquely emargmate outer 
edf^e of the still broader inter media W tibiae, the nori- 
dentatc posterior femora, the broadly excavate ventral 
surface, etc., of the male. X. oedijmn, Pic, from the Island 
of Banguey, near Borneo, seems to have similar tibiae in 
the same sex, but it differs in various respects from X. 
(uHiritkiiS. The Japanese X. dktortm, Champ. (1890), 
figured by Le\vi.s iu 1895, also approaches X. arthriticus. 

3. Xylophilus pulvinatus, n. sp. 

.Moderately elongate, rather broad, robust, si lining; ferniginou.s, 
the palpi and tarsi (the infiiscatc basal joint; of the intermediate and 
posterior pairs excepted) testaceous, tiie eyes, antenna^; (the base 
and tip excepted), and femora and tibiae in part, nigro^piceons or 
piceous; the head and protliorax closely, finely, the elytra more 
coarsely, punctafe; clotlicd with rather long, pallid, decumbent 
hairs. Head short, moderately broad, very narrowly, siibangularly 
extended on each side behind (he eyes, the latter large, dccpl}- 
cinarginate, and separated by about half their wirlth ; antennae (o) 
stout, long, joint 2 .short, half the length of 3, 3-10 subeylindrical, 
aliuost equal in length, and gradually becoming slightly wider, 
11 ovate, obliquely acununate, (^j) slinrter, and with joint 3 less 
than twice the length of 2. Protliorax large, convex, transversely 
subquadratc, broader in Vj obliquely narrowed in front, un- 
impressed, Elytra much wider than the liead, comparatively short, 
narrowing from the basal third, with a deep, oblique depression on 
the disc below the base. I»gs long. y. .:^Jlterior tibiae slender, 
almost straight, armed with a long, fine spur at the inner apical 
angle; intermediate tibiae distinctly .sinuate, .sliglitly widened 
outward; posterior femora .strongly clavate, furnislied with a broad 
spongy-pubescent pad along their lower face (a|)pearing closely 
ciliate as seen from above), the other femora ratfier slender; pos- 
terior tibiae deeply sinuate, moderately broad; basal joint of 
posterior tarsi arena ti*. 

length 2^2,1, breadth 1-1 • iiini. {.; ?.) 

dab. Siam, Reuong [type, r^]; Tkxa.^srrim, Tuvoy [9J. 

iJescribcd from two .specimens fmiiiil 1)\' J)obertv. A 
broken third example {9() from the Patkai Mt.s., Assam, 
with a much broader head may also belong here. The 
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ferruginous, skining, sparsely pilose body, the stout, 
infuscate antennae, the partly infuscatc legs, and the 
sexual peculiarities of the sufficiently distinguish 
X. jndvinatm. The pad on the posterior femora is con- 
spicuous. 

4. Xylophilus cylindricornis, n. sp. (Plate I, fig. 7, 

anterior leg, 

Q. Moderately elongate, broad, robust, sUinirigj nigro-pieeous, 
tlie palpi, mouth-parts, tip of antennae, prolhorax, base of elytra, 
under surface in part, anterior legs, intermediate and posterior 
femora at base, and the tarsi of tlie same legs in part, ferruginous; 
head and prothorax closely, finely, the elytra a little more coarsely, 
punctate; clothed with rather long, deciiinbent, fwllid pubescence, 
the antennae closely set with short, stiff, bristly hairs. Head short, 
broad, narrowly, .subangularly o.\toiuled on each side l^eliind the 
eyes, the latter extremely large, feebly emarginate, and separated 
by about half their width; antennae long, very stout, joint '2 short, 
3 twice as long as 2, 3 -10 subcylindrical, subequal in lengtli, 11 large, 
about as long as 9 and 10 united, strongly aeuminate, Protborax 
convex, transverse, subquadrate, obliquely narrowed anteriorly, 
much narrower than the head, unimpressed. Klytra broad, rather 
short, parallel at tlic base, the oblique post -humeral depression deep. 
Legs long; posterior femora strongly nlavate, the others stout; 
anterior tibiae much widened outward.s, sinuous witliiii, armed witli 
a stout curved spur at tlie apex, and also witli a short triangular 
tooth just before the lip i)cneat!i (fig. 7); tarsi rather stout, first 
joint of posterior pair feelffy curved, tmue than half tlm length of 
the tibia. 

Jjength 3, l>readth 11 nnn. 

Hah. Assam Valley {Dohrrly). 

One male, Tn tliis insect the antennae are nearly as 
stout as in the American Ah fordcornis and its allies. The 
ferruginous prothorax and base of (dytra. the black an- 
tennae, the .strongly clavate i>asterior femora, and the 
peculiarly shaped anterior tibiae (y) are its chief char- 
acters. The general coloration is not unlike that of the 
cosmopolitan A nthieii.s jlontli'i. 

5. Xylophilus tavoyanus, n. sp, (Plate I, fig. 8. 

anterior leg. o.) 

o'. Moderately eloiignte, rolnist, tshining; iiigni-pieeous, tlie 
palpi, base of elytra, tip of abdomen, anterior logs (the knees 
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excepted), base of intermediate femora, and intermediate tarsi, 
flavo-tesUceous ; head and prothorax closely, finely, the elytra 
mofe coarsely, punctate ; clothed with long, fine, pallid pubescence. 
Head very large, short, narrowly, augularly extended on each side 
behind the eyes, the latter extremely large, deeply emarginate, 
and separated by about half their width ; antennae long, moderately 
stout, joint 2 much shorter than 3, 3 very gradually decreasing in 
length, 10 transverse., 11 stout, longer than 9 and 10 united, strongly 
acuminate. Protliorax rather narrow, broader than long, Bub- 
(juadrafe, convex, narrowed in front, unimpressed. Klytra a little 
wider than the head, comparatively short, subparallel at tlie base, 
the usual oblique depression long and deep (tlie space near the 
suture tlius appearing strongly tumid). tx*g.s long [the posterior 
pair wanting]; anterior and intermediate femora stout; anterior 
tibiae broadly, siibangularly at the middle willun, and produced 
into a curved tooth at the tip (tig. 8), the tarsus inserted a little 
before the apex. 

I.eiigtli 2i-, breadtli min. 

Hak Tknasskrlm, Tavoy {Ihher/r/). 

One. male, now wanting the posterior legs, but neverthe- 
less easily recognisable by the. powerful, subangularly 
dilated anterior tibiae, tlie long, dark antennae, with 
elongate, stout, apical joint, the large head and eyes, and 
the abruptly flavous base of the elytra. iV. iavoyanus is 
related to A', pulvinatus-, but it is much smaller and 
narrower, the antennae are more slender, the prothora.x is 
Infuscate, and the anterior tibiae (q) are differently shaped. 

G, Xylophilus perakensis, ii. sp. 

Q. Oblong, broad, robust, shilling; iiigro-piceous, the hiimcrj, 
the anterior femora, and the anterior tibiae ami intermediate femora 
in part, ferruginous, tlm palpi imd tarsi testaceous [the liiiid legs 
missing], the antennae biack, wjtli the liase and tip reddish ; densel), 
the elytra a little more coarse!}-, punctate; finely pubescent. 
Head short, broad, extended outwards on each side behind the eyes, 
the latter large, depressed, deeply emarginate, and separated liy 
about half their own width; antennae stout, moderately long, 
joint 2 siiort, 3 lunger, 3-lU gradually deemusing in length, 3-7 
nearly as long as broad, 8-10 traiisvcr.se, 1 1 stout, obliquely aciimin 
ate. Vrothorax rather convex, large, tninsveisc, a little narrower 
than tlie head, subquadrate, iiajxowcd in front, unimpressed. 
Elytra considerably wider than the head, oblong, narrowing from a 
little below the base, with an oblique intra-humcral depression. 
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Legs stout [posterior pair wanting], the femora da vale ; anterior 
tiliiae short, moderately thickened, mucronate at the apex. Penis- 
sheath stout, acuminate. 

Length 2J, hreacltli 1 mm. 

Hab. Perak [Doherty). 

One specimen. This insect is coloured like X. axillaris, 
from Assam, but it is more nearly related to X. tavoyrims, 
from Tenasserim, which has the entire base of the elytra 
testaceous, the legs and antennae longer and not so 
stout, and the anterior tibiae of the strongly dilated at 
the middle within. The posterior legs are unfortunately 
wanting in the unique types of these two iirsecLs; these 
legs doubtless have the femora strongly clavate. X. 
axillaris, known from a single $, has shorter and much 
more slender limbs, and it is scarcely likely to be the 
sft.xual comT>lenietit of the Perak insect. 

7. Xylophilus axillaris, m sp. 

9 . Moderately elongate, broad, robust, shining; nigro-piceous, 
the palpi, humeri, anterior legs (the knees excepted), iritermediate 
femora in part, and tlie intermediate and posterior tarsi testaceous; 
liead and prothorax d^^nsely, finely, the elytra more coarsely, 
punctate; ciotlicd -with rather long, pallid pubescence. Head 
Vrroad, short, narrowly, suhangularly extended on eacli side behind 
the eyes, the latter large, deeply cmarginate, and separated by 
about half tlieir width ; antennae short, rather stout, joint 2 slightly 
shorter than 3, 3-10 very gradually decreasing in length, 3-5 about 
as long as broad, 0-10 transverse, 11 siiuit-ovate, acuminate. Fro- 
thorax transverse, subipiadrate, narrow ed in front , convex, obsoletely 
canaliculate down the middle behind. Klytra broad, mucli wider 
than the head, ratlier -short, subjiaralle] in their basal half, without 
definite depression. Legs rather short, posterior femora a little 
thicker than tlie others, basal joint of posterior tarsi curved. 

Ijengtli 2.V, breadth 1 mm, 

Ilab. Assam, Patkui Mts. [Dohci'ly). 

One female, in poor condition. Not unlike X. bnjonti. 
Pic, from Ceylon, differiiio from that species in its larger 
size, the stouter, nigro-piceous antennae, the unimpres.sed 
elytra, with the humeri only testaceous, and tlie less 
thickened posterior femora and tibiae, A. scapula ris, 
Pairm, (rc-named fainianrei by Pic), from Helgaum, may 
be an allied form. 
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8. Xylophilus melanotus, n. sp. 

0 Modei-atdy elungate, broad, robust, shining; nigro-piceous, 
ti;'mout]oparts, palpi, the anterior legs in great part, and the 
intennediato and posterior legs with the tarsi and the bases of the 
femora, festaceous or rufo-testaccous; head and prothorax closely, 
finely, 'the elytra a little more coarsely, punctate; clothed with 
long fine, decumbent, cinereous jnibeswmce. Head short, broad, 
naiTowlv, subangularly extended on each side beliind the eyes, tlic 
latter large, deeply etnarginate, and se})aratrd by about half theii' 
own width; antennae rather short, moderately stout, joint 2 short. 
3 a little longer, 3-10 very gradually decreasing in length, 8-10 
transverse, 11 acuininatc-ovale. Protliorax convex, transversely- 
subquadratc. obliquely narroned in front, narrower tlian the head, 
unimpressed. Elytra moderately long, much wider than the head, 
subparallel in their basal half, feebly, transversely depressed below 
the base. Legs long, the posterior jjair with the l^mmra stout, 
clavatc, the tibiae rather broad, and the basal joint of the tarsi 
arcuate. 

length 2^, breadth 1 mm. 

Hab. Assam, Patkai Mts. [Dohcrly). 

One specimen. This in, sect approaches X. artJmticm, 
from the same locality, the male only of which is known, 
but differs from it, apart from the shorter antennae, in 
having the anterior legs almost entirely testaceous, the basal 
joint of the posterior tarsi strongly curved, and the elyti’a 
less coarsely punctate, uhthout the deep oblique depression 
below the base. Compared with the allied X. (ixillartf: 
($), also from the same locality, it i.s more elongate, tin? 
legs and antennae arc longer, the posterior femora are moio 
strongly clavate, the posterior tibiae are broader, ami the 
elytra want tlie humeral spot. 

9. Xylophilus patkainus, n. sp, 

Q. .Moderately elongate, narrow, robust, shining; piceous, the 
head black, the amonnae ferruginous at the tip, the palpi and tarsi 
testaceous, the anterior femora and tibiae, and Hie intcrmediulc 
femora at the base, ntfo-j)iccous; closely, rather finely punefak', 
the punctures very little coarser on tlic elytra ; clothed with 
moderately long, greyisli pubcsscenco. H<“ad Jiuge, liioad, nari'owly 
extended on each side behind tlie eye.s, the lalfm- large, deeply 
cmarginate, and separated by about halt their own width; antemiiU: 
stout, short, joint 2 shorter than 3, 3-7 subquiulrate, about equal, 
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8-10 transverse, 11 stout, longer than 9 and 10 united, obliquely 
acuminate. Pro thorax convex, narrow, nearly as long as broad, 
slightly rounded at the sides, unimpressed. Elytra a little wider 
than the head, ratlier short, gradually narrowing from just below 
the base, the obliq\ie intra -humeral depression well-defined, Legs 
moderately long; anterior tibiae bowed inwards from about the 
middle, subaiigulatc externally; posterior femora a little stouter 
than the others; posterior tibiae somew'hat dilated, feebly rounded 
externally; basal joint of posterior tarsi feebly arouale. 

Tjcngth (with head extended) 2, breadth | mm. 

Hah. As.s.\m, Patkai Mts. {Doherty). 

Gnu male. Near X. clavipe'S, from Tenassorim, but with 
the legs and antennae much shorter and darker, the 
posterior femora not nearly so stout, the body piccous, 
the anterior tibiae bent in the etc. The dark bodv, 
short antufiiiae, narrower and more dnelv punctured 
elytra, and less abruptly bent, non-mucronate anterior 
tibiae of the separate X. pafkainus from X. cribricoUis 
(— irnwronatus), Pic, from Ceylon. X. mekinolus, from 
tlie same locality, the $ only of which is known, is a inncli 
larger, broader, and more robust insect, witli lunger limbs, 
a shorter apical joint to the antennae, etc,, and it cannot 
be the sexual complement of the present species. X. 
•patkainus is also very like the Prazilian insect here identi- 
fied as X. obscio'icolor, Pic, -which has dilferently formed 
antennae and stouter postei'ior femora. 

10. Xylophilus meranganus, n. sp. 

Oblong, robust, convex, shining; ferruginous, the head black, 
the palpi, antennae, elytra, and leg.s (the partially infuscate inter- 
mediate and )iosti!i'ioi' femora and tibiae excepted) testaceous; 
densely, the elytra ratlier coarsely, punctate; clothed with rather 
long, pallid hairs, Hoad sliort, broad, narrowly, subangularly 
extended on each side behind the eyes, the latter large, deeply 
emarginate, and separated by about half their own w idth ; antennae 
short, stout, joint 2 short, S longer, 3-10 gradually decreasing in 
length, 3-0 about as long a.s broad, 7 10 transverse, U acuminate- 
ovate. ProUiorax large, .a little narrower than the bead, trans- 
versely subquadrato, narrowed iti fi-ojit, unimpressed. Elytra 
rather short, convex, wider than the head, somewhat rounded at 
the skies, narrowing from the basal tluixl, without definite im- 
pression on the disc, U‘gs comparatively short and stout ; posterior 



14 Mr. G. C. Champion on 

femora clavate, simple ; basal joint of posterior tarsi feebi; 
curved, 

Length 2, breadth i mm, ($?.) 

Hab. StJMATRA, Merang {Doherty). 

One specimen. A robust, convex, somewhat oval insect, 
\vith short, stout limbs, a broad black head, and the pro- 
thorax, elytra, antennae, and tarsi ferruginous or tes- 
taceous, the protliorax and elytra without depression, the 
posterior femora clavate. This is the only repre.senta- 
tive of tfic genus from Sumatra in the British Museum 
collection, and it is apparently different from all the 
mimerou.s species described from that island. 


1 1 . Xylophilus latericius, n. sp. 

Oblong, robust, shining; mfo-testaceous, the.ey«ji black, the 
posterior tibiae and tlic sides of the elytra aliglitly inf».scate ; dnmselA' 
punctate, the piinotiires on tiie elytra very little coarser tlian those, 
on the protliorax; clothed with long, tine, pallid hairs. Head 
very broad, narrowly extended on each side behind the eyes, the 
latter large, deeply cniarginate, and separated by a little more, than 
half their own widtli; antennae sliorl, moderately stout, joint 3 
slightly longer than 2, 3 -10 gradually decreasing in length, 7-lU 
transverse, 11 rather stout, oblique! 3 -^ acurninate. Prothorax large, 
strongly transverse, a little narrower tlian the Jiead, subquadrale| 
narrowed in front, ohsuletely canaliculate down the middle behind.' 
Iiliytia broader than the liead, moderately long, subparallel in their 
basal third, rounded at the apex, transversely depressed below 
tile base. Legs rather stout, moderately long; posterior femora 
clavate, simple; posterior tibiae widened and conijiressed ; basal 
joint of posterior tarsi curved. 

Length 2 ;h breadth 1 mm. ?,) 


llab. Siam, Rtmong [Doherty). 

One 8p«ime„, apparently a male. Near A', ceuhnkm 
from Kandy, teybn, and A. kntm and A. mUangmm, 

fes bent and muctoiiate m 5. larger and broa.ler than the 
fiist-named, ty antennae shorter and not so stout, the 
£ V i’"; ’"V' -'two "“In'igatc and broader 

hr r™/r ‘i’ ‘ ’'i antennae not tiuite so stout, 

f t'V latgat and broader 

th,rn A, malangmm, the antennae shorter and stouter, 



15 


New or liitU-known XyhpMlidae, 

tlie clytral punctuation not nearly so coarse. X. erythro- 
ieruSy from Borneo^ X, acuminatus, from Penai\g, and 
X’, nwrangamis, from Sumatra, again, arc allied forms, 
[lilt they have the head black and differ in other re.spects. 

12. Xylophilus clavipes, n. sp. 

0 *. Oblong, robust, shining; testaceous, the head, prothorax, 
incl under surface i’eddi.sh, the eyes black, the posterior femora and 
jbiae in great part plceous, the intermediate femora irifuscate near 
tie tip ; head and proUiorax closely, finely, the elytra more coarsely 
ind diffusely, punctate; finely pubeseeid,. Head short, hroad, 
larrowly, subangularly extended on each side behind the eyes, the 
atter very large, deeply einarginate, anil separateil by less than half 
;heir own width ; antennae rather stout, long, joint 2 much shorter 
Jian 3, 3-10 subcylindrieal, about equal in length, 11 nearly as long 
IS 9 and lO^united, acuminate-ovate. Prothorax rather convex, 
larrow, broader than long, quadrate, hut little narrowed in front, 
.inimpressed. Elytra comparatively short, a little wider than the 
ticad, narrowing from just Ix^low the base, broadly, obliquely de- 
[)re.sscd on the disc anteriorly, appearing subcustate from the humeri 
loM'n>vard. Txgs .stout, moderately long; anterior tibiae feebly 
iinuate within, mucronate at tlie inner apical angle; posterior 
^emora very stout, strongly clavate; posterior tibiae widening from 
1 little below the ba.se; basal joint of ]jostcrior tarsi feebly curved, 
douter than tho following joints. 

Ijf-ngth 2, breadth \ mm. 

Huh. Tenasherim, Tavoy [Doherty). 

One male. More elongate than X. anjhnivus, Pic, 
the antennae much longer, with joints 3 1.0 oblongo- 
cyliiidric, the anterior tibiae more slender and without a 
long bent hook at the apex beneath, the prothorax less 
transverse. The legs longer and stouter, the posterior 
femora strongly clavate. 

13. Xylophilus trinotatus, n, sp, (Plate I, fig. 9. ?.) 

Short, broad, shining; piccous, tlie aiitcimac, palpi, legs, 
pTotborax, a large lumicral spot on the elytra, and the apex of the 
latter broadly, testaceous; ilciiscly, finely, the elytra more coarsely, 
punctate; clothed wuth Umg, ]).allid }uibe-scence. Head short, 
broad, narrowly, subangularly extended on each side behind the 
eyes, llie latter large, deeply einarginate. and separated by about 
half their own width; antennae short, ratlier slender, joint 2 much 
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shorter tliaa 3, 3-10 subcylindrical, gradually decreasing in length, 
10 transverse, il aouminate-ovate. Prothorax strongly transverse, 
convex, very little narrower tlian the head, unimpiesscd. Elytra 
short, much broa<ler than the head, somewhat rounded at the sides, 
rather convex, the post -basal depression wanting. Legs com para-, 
tivoly short, the posterior femora a little stouter than the others, 
fjengtli breadth 1 nun. 

Hah, Te'xasserim, Tayoy [Hoherly), 

One female, at first provisionally placed by me under 
K. podafjrims, the male only of which is known ; but the 
differences are much too great for these itisects to be the 
sexual complements of the same species, X. trinotaht^- is 
not unlike the Palaearciic X. negleclus, Duval, except that 
it is larger and more robust, etc. 

11, Xylophiius flavofasciafus, n. sp 

Q. Oblong, rather convex, shining; piuoous, the Jiead (the eyes 
excepted) and protborax fervuginous, the antennae and palpi, the 
elytra with a rather broad ba.sal fascia ami an indeterminate oval 
spot near the suture beyond the middle, and the. legs (the posterior 
femora in part c.vccpted), testaceous; densely, finely, the elytra 
rather coarsely, punctate, fnely pubescent. Head convex, sliort, 
moderately broad, the eyes depi-esscd, deeply einarginate, not 
reaching the base: antennae rather stout, subfliform, joint 2 short, 

3 and 4 a little longer, equal, 5-10 slightly shorter and wider, 10 
transverse, 11 stout, a,s long as 0 and 10 united, acuminate-ovate. 
Prolltorax transverse, rounded at the sides, rather convex, unim- 
pressed. Elytra short, much wider than the, Imad, somewhat 
rounded at the sides, the post-basal depies-sion wanting. 
comparatively short, rather stout; anterior tibiae armed with'^a 
minute triangular tooth on the inner edge about the middle ; posterior 
femom stout, clavate, simple ; po.sterior tibiae curved, rather broad; 
basal joint of posterior tarsi feebly curved. 

Length 1|, breadth I mm, 

Hab. AssjAM, Patkai Mt.s, {Doh^iiy). 

Otie male, souiewhat CLii^^lied, Smaller than X. ceuionicus 
and A. nigmiolaXti^, ?ic, a)ul A. danpes, Oh.; the elytra 
less parallel, piceoiis, and testaeeo niaculate; the eyes 
rather small and depressed; the male with the anterior 
tibiae armed ^vlth a minute tooth at the middle the 
po.stenor femora simply clavate, and tiie posterior tibiae 

o.nrvpfi ^ 
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15. Xylophilus ephippiatus, n. sp. 

(J. Short, shining; testaceous, the head black, the elytra with a 
transverse mark at the base near the scuteiluiii and a common 
interrupted median fascia (formed by a triangular liatch at the 
.sides and a broader subtriangular patch across the suture) pieeous, 
the posterior femora and tibiae slightly infuscate; head and pro- 
thorax closely, finely, the elytra a little more coarsely, punctate; 
finely pubescent. Head short, broad, very narrowly extended on 
eaeli side behind the eyes, the latter large, deeply emarginate, and 
narrowly separated; antennae rather slender, joint 2 .short, half 
the length of 3, 3 and 4 about equal, cylindrical [5-11 broken off]. 
Prothorax transversely subquadrate, obliquely narrowed in front, 
narrow'er than the head, with a faint, shallow, arcuate depression 
before the base. Elytra a little wider than the head, gradually 
narrovtdng from near the base, with a shallow, obliq\ie, post-basal 
depression. # T.egs rather short; anterior tibiae slightly widened, 
simply arcuate, the intermediate pair feebly curved; posterior femora 
stout, with a .slender, sharp tooth near the tip, and furnished with 
a narrow, setiilose pad along tlieir lower face. 

Length (with head extended) Ig, breadth | mm. 

Hah. Tenasserim, Tavoy (Doherly). 

One male. Smaller and narrower than X. diversiceps, 
Pic, from Ceylon (the female only of which is known); 
the elytra le.ss coar.sely punctate, the dark basal markings 
not extending down the suture, and the common median 
fascia divided into two triangular patches on each elvtron ; 
the. posterior femora very much stouter. (Jnlc.ss these 
insects were obtained at the same locality, it w'ould be 
unsafe to treat them as the sexual complements of one 
species. * 

16. Xylophilus rufinus, 

Xylophilus rufinus, Fairm., Ann, Soc. Ent. Belg, xl. p. 15 
(1896) (part.). 

d- Oblong, shining; r«fo-te.staceous, tlic eyes black, the posterior 
femora slightly infuscate; tiie entire upper surface densely punctate, 
the punctures on the elytra rather coarse; finely pubescent. Head 
short, broad, the cjres small, not reaching flic ba.se, feebly emarginate ; 
antennae subfiliform, moderately long, rather stout, joints 2 and 3 
about equal, 4 longer tlian 3, 4-10 very gradually decreasing in 
length, 11 rather .stout, neuminatc-ovate. Protliorax not quite .so 
wide na the head, short, t:ran.svcTRely quadrate, abruptly, obliquely 

TRANS. ENT. SOC. LOND. 1916.— PART T. (AUC!.) C 
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narrowed i n front. Elytra considerably wider than the head, oblong, 
without definite deprassion. I.ega slender, moderately long; an- 
terior tibiae curved, armed with a minute triangular tooth at about 
onc-third from the apex, and raiieronate at the inner apical angle ; 
po.s(erior femora clavate, stout; pbsterior tibiae straight; basal joint 
of posterior tarsi very slender, almost straiglit. 

Length lij, breadth | mm. 

Hah. India, Belgaiim [Andrewes). 

Fairinai re appears to have confvised three species under 
this name. Two co-types, 9, 5eut me by Mr. Andrevves, 
cannot pos.sib[y be conspecific, and the mentioned by 
the author, and retained by him, with a dark head, larger 
and more approximate eyes, and stouter antennae, is 
clearly a third specie.s. The generid description, especially 
as r(Hlards the rather stout antennae, the densely punctured 
prothorax and elytra, and the infuscate po.stery)r femora, 
applies to tlie male before me, which can be taken as 
typical X. rujinus. An allied form, X. chinensis, Ch. (infra), 
occuis in China. 

17. Xylophilus dentieollis, ii. sp. 

Xidopkihts rnfinus, Fairm., Ann. Soc. Knt. Belg. xl, p. 45 
(18%) (part.). 

Oblong, moderately shining; testaceous, the eyes black; sparsely, 
minutely, the elytra more closely and distinctly, punctate; finely 
pubescent. Head short, not very broad, very narrowly extended 
on each .side behind tlic eyes, the latter moderately large, distant, 
entire; antennae rather short, joints 1 and 2 stout, 3 and 4 slender, 
equal, 3 longer than 2, 1^-10 rapidly becoming shorter and wider, 
tl and 10 transverse, 11 aonminate-ovate. Protliorax as wide as 
tlie head, strongly transverse, trapezoidal, abruptly, obliquely 
narrowed anteriorly, the anterior angle, s tumid and siibdentiform , 
the disc with Iacq sliallow oblique foveao before the base. Elytra 
broad, nearly twice a.s wide a.s the prothorax, oblong, narrowing 
from about the ba.su! tliird, the oblique post-ba.sal depression ratlier 
deep, the humeri somewhat prominent, f^egs .slender, ratlier long, 
tho posterior femora moderately incrassate, elavale, the tibiae 
narrow; basal joint of posterior tarsi very slender, long, almost 
straight. 

Length 2, breadih 1 nun. (O?.) . 

Hab. India, Bclgauiii 

One specimen. This species has the head and protharax 
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equal in width ; the prothorax short and trapezoidal, with 
the anterior angles subdcntiform and the ^se compara- 
tively smooth ; the elytra broad ; the third and fourth joints 
of the antennae slender; and the body wholly testaceous, 
the eves excepted. The antennae are very dift’erent from 
those'^ of X. rufinns, being more like those of X. orientalis, 
Ch.* The puncturing of the surface also is very much finer 
and more scattered than in X. rujinus, and the eyes are 
larger and entire. 


18. Xylophilus nilgiriensis, n, sp, (Plate T, ligs, 10, 
lOu, anterior leg.) 

(J, Sliot't,(lnprc.s.';c(l, 0 ])aqi]e ; i'irf(>-tnst<a,fir^oiifi or tcfttaccons, the ely- 
tra .slightly inf»sc.atc along the .siituro from a little below the base to 
near the tif, the eye.s black; head and pro thorax minutely, the elytra 
more di.stinctly, punctate ; very finely sericeo -pubescent. Bead short, 
broad, very narrowly extended on each .side behind the eye.s, the 
latter large, unemarginate, distant ; antennae short, nut verj^ .slender, 
joints 2 ami 4 rather stinit, subcqiial, 3 narrover and scarcely 
longer, 4^10 gradually becoming sliorter, 8-10 transverse, 11 ovate. 
Prothorax transverse, trapezoidal, the anterior angles Romewhat' 
dentiform, the di.se .sliallowly, obliquely bi-iniprc.s.sod l>eforo tlie 
base. Elytra wider than the liead, narrowing from about the basal 
third, the post-basal depression oblique and r.atlier broad, Lt;g.s 
very slender, long; anterior tibiae sliglitly curved; anterior tarsi 
with the basal joint much thickened, ns broad as the tibiae (fig. lOo) ; 
posterior femora incrassate, nuicb stouter than the others. 

Length li, breadth j miu. 

Hah. India, Nilgiri Hills (//. L. Andmcc.s). 

Three males, A minute, delicate, pallid form, with 
finely punctate surface, unemarginate, widely separated 
eyes, long, slender legs, incrassate posterior femora, and a 
greatly thickened basal joint to the anterior tar.si in. 
luuch as in many Mavrdirku, The ijifirscation of t he .suture 
may be due to discoloration. This species ' bears some 
relationship to A". Hculaius, Ch., from Borneo, which is 
a much broader insect, with stouter posterior femora, a 
larger head, noii-uiucolorous antennae, etc. 


Ann, and Mag. Nat. Ifi.-st. (8) xvi, p. 223. 
Ent. Mo. Mag. li, p. 284. 



20 


Mr. Gr. C. Champion on 


19. Xylophilus brunneomacuiatus. 

Hvlophiliis brmneomaculahts, Pic, L’E change, xxiii, p. 182 
(1907). 

Moderately elongate, broad, attenuate posteriorly, shining; 
testaceous, the head in part or almost entirely pieeous, the eyes 
black, the elytra with a large, brownish, indeterminate patch on 
the disc before the middle; head almost smooth, prothorax and 
elytra densely punctate, the punetiiTe.s on the pro thorax very fine, 
those on the elytra moderately coarse; finely pnbe.scent. Head 
small, transverse, broadly, subangularly' extended on each side 
behind the eyes, tlie latter small and feebly emarginate; antennae 
moderately long, verj' slender, thickened towards the apex, joint 
2 about a.s long n,s 4, .*1 and 5 more elongate, 5-10 becoming gradually 
wider, 10 about as broad as long, 11 longer and .stouter, arcuato- 
aenminate. Prothorax nearly as wide as the head, transveraelv 
quadrate, the sides constricted Ix^liiiid the middle, tumid in front 
of thi.s, and abruptly convergent in front, the disc with two deep 
oblique foveae before the. ba,se. Elytra rather long, somewhat 
intiatcd,niore than twice the width of the prothorax, rapidly narrowed 
posteriorly, tran.sversoh’ depressed below the base. Le^s slender 
rather long; posterior femora thickened towards the tip. 

l/'ngth 2|-2|, brcadtii Ij^^-l^mm. 

Hab. India, Kasauli, Himaluvas {H, J. \V. Barrow, 21. 
vi. 'on), Simla (vi. 1912, on Mas deemnamts), Murree 

Two specimens from Kasauli and Simla respect, ivelv are 
perhaps referable to X. hranneomacidalas, Pic, the type 
of which was from Murree. There is, however, .some 
doubt about the identification, and a description is given 
from the examples in the British Museum : the I^Turree 
insect is said to have the elytra more coarsely punctate 
at the base than at the apex, the prothorax longer than 
broad, and the abdomen black. A', rosli. Pic (1909), from 
Kulu, may also be an allied form, but it is described as 
having the jirothorax “ presqiie carre.” 

20, Xylophilus linearis, n. sp. 

Elongate, narrow, shining; fuscous, tlie liumeri and palpi te.stace' 
ous, the antennae piceous mUIi the tip ferruginous, the leg.*? obscure 
testaceous; densely, minutely, the el>tra a little more coarsely, 
punctate; closely, finely pube.scent. Head .short, convex, moder- 
ately broad, the eyes .small, distant, feebiy emarginate, not reaching 
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the base; antennae slender, widening outwards, joint 2 short, 3 
longer and narrower, 4-10 gradually becoming shorter and wider, 

9 and JO transverse, 11 ovate, obliquely acuminate. Prothorax 
narrower than the head, broader than long, qtiadrate, the anterior 
angles dilated into a prominent obtuse tooth, the sides abruptly 
and obliquely convergent thence to the apex, the disc with a <lcep, 
transverse, arcuate impression before the base and a shallow trans- 
verse groove in front of this. Eljdra long, much wider than the 
head, subparallel in their basal half, the post-ba.sal depression 
oblique and deep. Legs very slender [intermediate and posterior 
pairs wanting]. 

Jjength 2, breadth 1 mm. 

Hab. Burma, Ruby Mines {Doherty), 

One specimen, in a sufficiently good state of preservation 
for naming. The laterally dentate, uneven, subquadrate 
prothoraj, the small eyes, and the long, subparallcl, elytra 
are characteristic. Two species of the genus [robuslior 
and nigricolor^ Pic) have been described from Burma, but 
they must be different from the present insect. 

21. Xylophilus harbicornis, n, sp. (Plate I, fig. 11, 
antenna, ^.) 

Elongate, narrow, depressed, dull (till denuded); obscure testa- 
cctius, the long apical joint of the antennae to near the tip, and a 
common, broad, post-median fascia on the elytra, fuscous, the eyes 
black, the tarsi tlavous; the head and prothorax densely, finely, the 
elytm coarsely, punctate ; finely pul:)e»cent. Head transverse, rather 
convex, tiairtiwJy extended on eacli side behind the eyes, (he latter 
moderately large, separated by about their o^vn width, and verj" 
feebly cmarginate in front; antennae (fig, 11) moderately long, 
joints 1 and 2 much thickened, 2 short, 3-6 gradually decreasing 
in Icngtli, 3 obconie, narrower and much longer than 2, 7-10 a 
little wider and .strongly transverse, 11 stout, greatly elongated, 
as long as 3-10 united, subcylindrical, acuminate at the tip, becoiii- 
irig thicker towards the base and apex, and closely set with stiff 
dark setae. Prothorax nearly as long as broad, narrow, with the 
sides constricted behind the middle, somewliat tumid in front of 
this, and obliquely convergejit in front, the di.?c almost unim- 
pressed. Elytra long, wider than tlie head, parallel in their basal 
half, with a broad, oblique, deep jrost-basul depression. Logs long; 
anterior tibiae armed with a triangular tootii beyond the middle; 
anterior tarsi with the basal joint tliiekencd; posterior femora a 
little thicker than the others, furnished with a narrow, densely 
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ciliate pad along tliair lu^^er face; basal joint of posterior tarsi 
elongate, very slender, almost straight. 

Length 21-, breadth -4- nmi, 

Hah. India, Nilgiri Hills (H. L. Andrewes). 

One male. This remarkable insect, which might ea.sily 
bo mistaken for an Anthieid till the tarsal structure was 
exainineti, lias the apical joint of the antennae stout and 
greatU'- elongated as in many Lagriids, this joint being 
probably normal in the female. It is a narrow, elongate, 
depressed, pallid form, with a broad, faint, ilarkcr post- 
median fa-scia on the elytra. The . very long, curved, 
acuminate, penis-shcath is cxtnided in the type. X. 
daviijer, Ch. (infra), from Siam, is a somewhat similar 
insect. 

22. Xylophilus glaueus, n. sp. 

Moderatolj^ elongatxs dr pressed, oparpie (till deiiuUerl); ntgro- 
])iceoii8, ttic head rufo-pieeou-s, the nioulh-parts, palpi, joints 1-3 
and 11 of tlie antennae, the jirothorax, a small huiiiem! spot on 
the elytra, tlic anterior and intermediate legs (the slightly iiifiiecate 
ouler halves of tlio inteunediate femora and tibiae excepted), and 
the posterior tarsi, rufous or testaceous; densely, finely, the elytra 
a little mom coarsely, i)uuctate ; the upper siirfaec nnifonnly elotlied 
^vitll line, sericeous, grey pubescence. Head sliort, Jiiodorafcly 
l)road, extended on each side behind the eyes, the latter nut very 
large, feebly eiuarginate, and separated by about their own width; 
antennae slender, comparatively short, joint 3 nearly twice ;fts long 
as 2, 3-iO gradually {Iccie.a.sing in length, 4 -10 suhtrianguiar, II 
stout, acuminate-ovate, ihotliorax transverse, scarcely narrowei- 
than the hcjul, .subtrapezoidal, abruptly, obliquely narrowed in 
front, tlie anterior angles somewhat demtifonn, tlio disc arcualely 
impressed before the ))use. Elytra moderately long, sultparallol, 
llattened, wider than the bead, with a siiallow, oblique, [xtst-ba.'sal 
depression. i.«gs rather long, slender; posterior fenuira luoderati'ly 
incrassate, with a long, narrow, tlavous, densely ciliatc pad towards 
the apx beneath; basal jiunt of posterior tarsi feebly curved, 
barely lialf tlie length of tlie tibia. 

Ix^ngth 2,b, breadth i mm. 

Hah. Per.ak [DoheHij]. 

One male, licss elongate hnd more deprcs.sotl than 
A. mnlmmnm. Pic; tlie head .smaller and darker; the 
antennae short; the pvothurax. scarcely sinuate at the 
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sides, the dorsal depressions shallow, the anterior one 
faintly indicated; tlio (^J-eharacters wholly dilTeient. The 
colour of the elytra is considerably modified by the close, 
fine, grey pubescence. The narrow, ciliate, flavous pad 
on the posterior femora {which is ' wholly wanting in the 
same sex of X. malaccanus) extends for about one-third 
their length. 

23. Xylophilus malaccanus. 

? Hylophilus malaccanus, Pic, Ann. 8oc. Ent. Fr. 1911 

p. 108. 

Elongate, subparallel, sliiriing (when ilcniidcd) ; iiigro-piccoiis, 
the head, prothorax, a largo humeral spot (jtr the elytra, and the 
femora and tibiae (the posterior pair in part excepted), rufous or 
rufo -testaceous, the palpi and tarsi testaceous, the antennae nifo- 
piceou.s, with joints 1, 2, and 11 testaceous; closely, finely, the 
elytra m(j«e coarsely, punctate; elotlied with fine, grey, sericeous 
pubescence. Head short, broad, convex, cnnsiderably developed on 
each side behind the eyes, the latter moderately large, feebly emargi- 
nate, and separated by a little less than their own width ; antennae 
long, rather slender, joint 2 short, 2 nuich longer, 3-10 subequal 
in length, subtriangular, 11 acuminate-ovate. Prothorax much 
narrower than the liead, subquadrate, alrniptly, obliquely narrowed 
in front, strongly eonstrieted on each side behind the tumid anterior 
angles, the disc with a deep, transverse, arcuate iuvea near the 
base and a transverse groove in front of it, the latter extending out- 
ward to the lateral constriction. Kbdra long, subparallel, wider 
than tlio prothorax, somewdiat convex, the post -basal depression 
deep. Legs long, not very slendiu-; iinterior tibiae thickened, feebly 
sinuate, .slightly curved; basal joint of anterior tarsi elongated, stout; 
intermediate tibiae sinuate, somewhat curved; posterior femora 
moderately incrassate, distinctly curved, simple; posterior tibiae 
dilated in their outer lialf within; basal joint of posterior tarsi 
long, a little curved, more than half the length of the tibia. 

liength 21^, bread tli i mm. 

Hah. Pekak {Doherty). 

Tlio mule described seems to be a v;iriety of A", malac- 
canus, Pic (the type of which was found h\' l)oliert\' jit 
the same locality), wdth a ferruginous humeral patch. To 
judge from the description, the sinuate sides of the pro- 
thorax and the strong transver.se depression on the anterior 
portion of the latter agree better with the present insect 
than with X. glaucus, whicli is from the same source. 
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The antennae are simply said to be “ assez greles,” a 
definition fitting either insect. The type may be a female. 
X. mfgirmsis has a similar front foot in 

24. Xylophilus claviger, ii. sp. (Plate 1, fig. 12, antenna, (J.) 

o'. P'Jongatc, narruw, depressed, sinning ; obscure testaceous, the 
eves black, the elytra gradually becoming infuscate towards the 
sides from a little below the base; densely, finely, the elytra more 
cuarsely, punctate; finely pubescent. Head convex, broad, short, 
very narronly extended on each side behind the eyes, the latter 
large, feebly cmarginate, subapproximatc. in front ; antennae (fig. 12) 
rather short, not very .slender, joints 2 and 4 short, aubeqnal in 
length, 3 longer, 4^10 gradually decreasing in length, 8~10 trans- 
verse, ] 1 produced into a long, acuminate club, about as long as 
0-10 united. Piothorax rather small, transverse, subqiiadrate, 
coii.stricted hehind tlie ratlier prominent anterior angles, the disc 
arcuiifely impressed near the base and t ransversely ^grooved in 
front of this, the groove extending outwanla to the lateral con- 
striction. Elytra a little wider than the head, moderately elongate, 
aubparaliel, transversely depressed below the base. Legs long, 
ratlier slender; anterior tibiae armed with a small tooth towards the 
apex within; anterior tarsi with the basal joint slightly thickened; 
posterior femora moderately iniuassate, furnished with a narrow, 
flavous, densely ciliate pad beneath which extends nearly the whole 
lerigtli of (lie femur; bassil joint of posterior tarsi .slender, about 
half the length of the tibia. 

Lcjigtli 2, breadth ^ mm. 

I/of). 8l\m, Renong (/Joherff/), 

One male. Xear X. (jiaocu.'i, Oh., q, from Perak, obscure 
testaceous in colour, the prothorax shaped as in X. mnlac- 
C(atus, Pic. the eyes large and subapproximate in front, 
the antennae witii a very elongate apical joint, the anterior 
tibiae toothed, the eiliatc pad on the posterior femora 
extending for nearly their whole length. X, barbicornis, 
Ph., from the Xilgiri Hills, is an allied form with a still 
lotiger, but much .stouter apical joint to the antennae in 
(J; hut in the Indian insect the eyes are much smaller, 
the elytra are longer and coarsely punctate, and the pro- 
thoracic depressions are shallow. 

25. Xylophilus penicillatus, n. sp. (Plate I, fig. 13, J.) 

a'. Elongate, depressed, shining; nigro-piecous, the elytra with 
flic humeral callus and sui indistinct spot on the disc behirc tlie 
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apex rufescent, the palpi, tarsi, and anterior coxae testaceous, the 
antennae piceous, with the apical joint reddish ; lieacl and prothorax 
densely, finely, the elytra more coarsely, punctate ; finely pubescent, 
the minute hairs on the elytra 1 spots tlavesce-nt. Head com para - 
lively small, considerably developed on each side behind the eyes, 
the latter moderately large, emarginate, and separated by about 
their own width ; antennae rather slender, joint 2 short, 3 longer 
and narrower than 2, 4-10 subserrate, longer than broad, subcqual, 
4 larger than 3, 11 acuminate -ovate. Prothorax slightly broader 
than long, narrow, quadrate, obliquely narrowed in front, trans- 
versely grooved before the middle, and with an arcuate excavalioji 
before the base. Elytra elongate, slightly narrowed anteriorly, at 
the middle about twice as wide as the prothorax, transversely 
depressed below the base-, Ixgs [anterior pair missing] long, the 
tarsi slender; intermediate femora much widened towards the apex 
beneath (appearing sinuous as seen from beliind); posterior femora 
moderately •incrassale, and furnislied with a dense, compressed 
brush of fulvous hairs beneath, the brush extending from about 
the basal 11111 x 1 to near the tip; posterior tibiae slightly dilated on 
the inner side beyond the middle, appearing sinuous within ; basal 
joint of posterior tarsi feebly curved. 

r^ength 3, breadth 1 mm. 

Hab. India, Manipur {Doherf}/). 

One male, in bad condition and wanting the anterior 
legs, but with such a remarkable brush to the posterior 
femur that there can be no difficulty iu identifying the 
species. X. penicillatus is not unlike X. planipennis, 
Motsch., from Ceylon,* but it has a much narrower head 
and prothorax, and differently formed legs. 

26. Xylophilus rufonotatus, n. sp. 

9 . Elongate-oval, robust, opaque (till denuded); nigro-piceous, 
the mouth-parts, the antennae witli joints 1, 2, and 11, and the 
elytra with an elongate-triangular patch on tlic outer part of the 
disc below the base (extending forward to the humeri) and a large, 
indeterminate, oblong space towards the aj>ex (visible only in certain 
lights), rufous or obscure ferruginous, the palpi, knees, and tarsi 
testaceous; the entire upper surface densely, minutely punctate, 
thickly clothed with very fine ashy pubescence, the elytra witli a 
common, broad, brown median fascia. Head short, the eyes con- 
vex, very large, occupying the whole of the sides of the head, emargi- 
nate, well separated ; antennae moderately long, very stout, becoming 

* Cf. Ann. and Mag. Xat, Hist. (8) xvi, p. 217. 
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more slender to^vards tlie base, joint 2 sliort, 3 and 4 a little longer, 
5 subtriaiignkr, 6-10 broad, strongly transverse, 11 acummatc- 
ovato. Prothorax slightly broader than long, rather narrow, the 
sides arcuately converging anteriorly, the di.se with an arcuate 
depression before the base. Elytra moderately long, much wider 
than the head, somewhat rounded at tlic sides, strongly, trans- 
versely depressed behnv the base. Legs moderately long ; posterior 
femora feebly clavate; basal joint of posterior tarsi curved, 

jK'ngtli 21, breadth 1 mni. 

Hah. Perak {Doherty). 

One specimen, in good condition. A robust, elongate- 
oval, nigi'o-piceoiis insect, witb very stout, outwardly 
widened antennae, joints 6 10 of which are strongly 
transverse; the elytra rufo-inaculate on the outer part of 
the disc anterioriy, and also variegated with cinereous 
and brown pubescence; the entire upper surface densely, 
niimitely punctate; the knees and tarsi testaceous. In 
certain "lights the cinereous pubescence on the elytra 
3 ,pp(>;ii'^ to be condensed into a triangulai patch in the 
post-basal depression. .Vn isolated form. 

27. Xylophilus furcatimanus, n. sp. (Plate I, figs. 14, 

14a-, anterior tibia and tarsus.) 

4'. Moderately elongate, opaque (till deuiided); piceous, the 
anteiuuu', palpi, legs, and apex of abdojuen, and the elytra with 
an oblique, elongate liumeial patch and a smaller patch on the disc 
at about one-tliii'd from the apex, testaceous; the upper surface 
very tincly punclato and clothed with fine pruinose pubescence. 
Head broad, slnat, with a fiattoned, slightly concave, triangular 
promincjicc in the middle at the liase (conspicuous wlicn seen in pro- 
file), the eyes large, occupying the whole of the sides, distant, feebly 
emarginate; antennae lojig, joint 2 short, 3 nearly twice as long as 
2, 4 a little shorter than 3 or ,'i, d-10 suheciual in length, subserratc, 
II iicumiuale-uvate. Protliorax transverse, laigo, convex, rounded- 
subquadrate, with a deep, transverse, bifoveatc impression before 
the base. Elytra moderately long, somewhat rounded at the sides, 
at the base not much wider than the head, the disc obliquely de- 
pressed anteriorly. J^egs moderately long, comparatively stout; 
anterior tibiae dilated outwards into a very broad, obliquely bi- 
furcate, subtriangidar plate, the tarsus inserted beneatii the apical 
portion of the plate (iig. 14«) ; posterior femora a little stouter timn 
the others; posterior tibiae rather broad; basal joint of posterior 
tarsi somewhat euixu'd. 

Length 2;^, breadth mm. 
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Hab. Tenasserim, Tavoy (Doherty). 

One male. The extraordinary form of the anterior tibiae 
of this insect is iiniqiiej I believe, amongst the known 
Xylophilids. The basal impression of the prothorax is 
unusually deep, and bifoveate mthin. The dull, finely 
punctured surface, the qiiadriinaculate elytra, and the 
pruinose vestiture distinguish the present species from the 
allied Indian forms known to me. The head is shaped as 
ill X. rufonofMus. 


28. Xylophilus andamanensis, n. sji. (Plate I, fig. 15, d" ) 

Moderately elongate, shining (u hen demuled) ; testaceous or 
rufo-tcstaceous, the eyes black, tlie elytra with a coniiuon, broad, 
angulate fascia at about cmc-third from tlie base and a narrower 
one beyond the middle, the anterior one e.xtending forwards along 
the suture Shd outer margin, piccous or nigro-piceoiis, the posterior 
femora infuscate in one example; liead and prutliorax eloscly, finely, 
(he elytra more coarsely, jmnetured ; clothed with very fine sericeous 
pubescence. Tlcad short, broad ; eyes very large, feebly emarginate, 
occupying almost the hole of the sides of the head, and .separated 
by about half their own width; antennae slender, modcratelv 
long, similar in the two se.xes, joints 2 and 3 short, equal, 4 
(wicc as long as 3, 4-10 obconic, .subcqual in length, 11 much 
stouter than 10, aCunnnatc-ovato. Prothorax transverse, rather 
narrow, roimdtxl at the .sides anteriorly, the disc with a shallow 
transverse depression before the base. Klyfra long, subparallel in 
their basal half, a little wider than the Jiead, .somewhat convex, 
flattened towards the base, witljout definite depression. Tx^gs long, 
slender, the posterior femora a- litllo stonier than the others, the 
basal joint of the po.'^tei’ior tarsi distinctly curved ; anterior tibiae 
of Q cur\ed towards the apex, and feehily muci'onate at tlie inner 
apical angle, 

licnglh 2f— 2i, breadtli 1 mni. (y ij?-) 

Huh. A.NDAMAX Islands (Capt. Wimberlcy). 

^ One pair, found placed amongst the Anthicids in the 
Iry collection, llecognisable by its elongate sbape, the 
angulato-bifiisciatc elytra, the rather slender, pallid an- 
tennae, with short seeuiid and third, joints, the large eyes, 
the iKodcrately thickened posterior fetuora, and the feeblv 
curved anterior tibiae of the male. The female is larger 
than the male. 
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29, Xylophilus curtus, n. sp. 

Short, shining (when deiuided); bromi, the iiead pieeous, the 
antennae obscure testaceous, tlie palpi and legs testaceous; densely, 
finely punctate, finely pubescent. Head short, broad, tJie post- 
ocular portion extremely narrow ; eyes large, occupying nearly the 
whole of the sides of the head, feebly emarginate, moderately dis- 
tant; antennae extremely short, rather stout, widening a little 
outwards, joint,? 2 ,ind 3 subequal in length, 4—10 transverse and 
gradually becoming wider, II stoul, , short-ovate. Prothorax trans- 
verse, not so wide as the head, obliquely narrowed in front, with a 
sinuous, transverse groove before the base. . Elytra short, a little 
wider than the head, subparallei at the base, feebly transversely 
depressed below the base, short, slender [posterior pair 

wanting]. 

Length U, breadth j mm. (<^.) 

}{ab. -Ass.am, Palkai A[fs. {Doherty). 

One specimen, somewhat crushed. A minute Drown 
insect, with the iintcnnae and legs paler and the head 
picoous, the antennae extremely short and comparatively 
stout, the eyes large, the elytra short and densely punctate. 
An isolated form. 

30. Xylophilus holosericeus, n. sp. 

Elongate-oval, ro hirst, shining (when denuded); fiisco-ferruginnus, 
the head piceous, the ieg.s fciTugin()u,s ; densely, finely, the elytra 
more coarsely and dilTusely, subuniformly punctate; clothed with a 
fine, greyish, sericeous fuibesccnce. Head short, moderately broad, 
arcuately gibbose at the base (as seen from behind), very narrowly 
extended on each side behind the eyes, the latter large, deeply 
emarginate, and separated by rather more than half their own 
width; antennae moderately stoul, joint 2 short, 3 nearly twice as 
long as 2, 3-8 subequal, 11 and 10 a little .shorter and wader, 11 ovate, 
obliquely acuminate. Prothorax narrower than the head, slightly 
broader than long, rounded-subquadratc, moderately convex, unim- 
pressed, Elytra long, much wider than the head, gradually widened 
to the middle and narrowed thence to the. apex, the oblique intra- 
humeral depres-sion moderately deep. Leg,s long ; posterior femora 
very little thicker than the others, feebly, subangularly dilated at 
a little beyond the middle beneath. 

Length (with head deflexed) 3, breadth 1] mm. (9?.) 

Uab. Txru.y Kangiu Vullcv, Punjab, alt. 4500 ft. 
[Dudgeon). 
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One specimen, found in June 1899. Very like X. 
arniipes, Fainn., from Belgaum; but with the head 
arcuately swollen in the middle at the base, the antennae 
not so stout, the pro thoracic angles more obtuse, the 
elytra a little wider at the middle and closely, conspicu- 
ously punctate throughout, the punctures (as jn X. troglo- 
(hjtes from Selangor) very little coarser at the base. X. 
dentatijemur. Pic, from Ceylon, the ,;J,only of which is 
known, is not unlike AC kolosericeus \ but the latter is a 
much larger insect, with longer Icg.s, broader elytra, etc. 

31. Xylophilus sellatus, n. sp. (Plate II, figs. Ifi, 16«, (;J.) 

Moderately elongate, rather narrow, dull (till denuded); 
ferruginous, the head, a very broad, common, post-median fascia 
oil the elytra (narrowing outwards and not quite reaching the 
margin), and the po.sterior femora {except at tlin base) black, the 
posterior tiffiae slightly infii.scate; above closely, minutely, 'the 
elytra more sparsely, punctate; clothed with very fine, greyish, 
sericeous pubescence. Head large, arcuate at the base above 
(fig. IGu); eyes extremely large, occupying almost the whole of the 
sides of the head, feebly emarginate, distant; antennae setuIo.se, 
long, slender, joint 2 short, 3 twice as long as 2, 3-10 gradually 
decreasing in length, obcouic, 10 about as broad as long, 11 ovate, 
obliquely acuminate. Prof borax convex, narrow, oblongo-sub- 
quadrate, the sides slightly constricted at the middle. Elytra 
moderately long, a little wider than the head, parallel in their basal 
third, with a rather deep, po.st-bu.sftl depre.ssioii. Legs long, slender ; 
anterior tibiae feebly curved, siiarply tootlied at tlie inner apical 
angle above (the apex np|ie,aring hideritato as seen from in front); 
anterior tarsi with joint 1 elongate, stout; intermediate femora 
angulato-lamellate at the apex beneath ; posterior femora a little 
stouter tlian the others, distincth' oiavale ; posterior tai*si very 
slender, the basal joint almost .straight. 

Length 2, bivadth J mm. 

Hub. India, Nilgiri Hills (//. L. And reives). 

One male, in very ^uod condition. Near A^ paIUditar,sis, 
Pic, from CQylon; but differontly coloured, the antennae 
less elongate, the basal joint of the anterior tarsi much 
thickened and tlie anterior tibiae sharply tootlied at the 
tip above in the head not binodusc at the base and 
the intermediate femora simply ajigulato-lainellate at the 
apex in this sex. A tigure. of the head of A', pallidiiarsis, 
is shown for comparison (Plate II, fig. 17). 
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32, Xylophilus troglodytes, n. sp. (Plate 11, fig. 18, ^.) 

Elongate, rather convex, dull ; nigro-piceous, the outer joints of 
the antennae and the basal portions of the femora ferruginous, the 
palpi and tarsi testaceous ; closely, minutely, the elytra more sparsely 
and distinctly, punctate, the interspaces alutaeeous throughout; 
clothed with veiy tine, sericeous, greyisli pubescence, the upper 
surface appearing plunihco-pruinose. Head moderately large, a 
little smaller in 9> narrowly extended on each aide beliind the eyas, 
the latter very large in ci, sJiialJer in 9, deeply cmarginate, occupying 
nearly the whole of the sides of the licad; antennae ({J) pilose, 
slender, filiform, extremely elongate, longer than the body, joint 
2 .short, 3 twice a.s long as 2, 4-10 nearly equal, 4 lunger than 3, 11 
strongly, obliquely acuminate, (9) a little shorter and more slender; 
apical joint of maxillary palpi extremely broad, that of the labial 
palpi stout, securiform. T’lotliorax convex, about as long as broad, 
the sides obliquely convergent anteriorly and pa vallei t^ience to the 
base. Elytra elongate, subjwrallel in theii' basal half , in $ nearly twice 
as wide as tlie liead and somewliat inflated, in (J a little narrower, 
Hatter, and with a rather deep, transverse, post-basal depression. 
Beneath cineroo-pubcscent, densely, minute]}^ punctulate, with some 
scattered fine punctures intermixed ; ventral segment o broadly 
depressed dorni the middle in q. Legs very elongate, slender; 
posterior femora subangularly dilated at about the apical third 
beneath, stouter in (j' than in Vt basal joint of posterior tarsi almost 
straight, veiy elongate in J. 

Ijeugtli 21"3, breadth 1 mm. (j 9’.) 

Hub. ^Ialay PENiNStrLA, l^atu Cave, Selanoor (H. N. 
Ridley). 

Tliree specimens, received by the British Museum in 
1897, two in good condition and as.snmed to be ^ and 
the third fiugmeiitary and apparently c?. They are 
labelled as having been found in totardarkiiess, in the 
Batu Cave, a strange habitat fur a Xylophilid and possibly 
accidental. This species is allied to the Indian X. armijjes 
and X. 'pluniheMS, but it is at once separable from them 
by the very elongate, slender, filiform antennae, the still 
lunger legs, the more finely, evenly punctured elytra, etc. 
X. (roglodyles bears a certain resemblance to the Scyd- 
maenid genus il/a-if it/ ii.s\ These iiLsect.s have an extremel^■ 
broad apical joint to tlie jiiaxillary palpus, and they may 
removed from the present geim.s, with X. 
palhditarsis, He, ajid Ah seMm, Ch., and others. 
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33, Xylophilus armipes. 

Xylophilus armipes, Fairm., Ann. Soc. Ent. Belg. xl, p. 44 
‘ (1896). 

Hab. India, Bel gaum. 

Fairniaire described this species from a pair from Rei- 
gaum. The type, male, retained by him, is said to have 
the anterior tibiae acutely angulate at the middle within ; 
the female, lent me by Mr. Andrewes, has the anterior 
tibiae simple and the posterior femora hollowed at the 
apex beneath, .so as to appear angulate at about one-third 
from the tip. 


34. Xylophilus plumbeus, n. sp. 

Elongatc-obovate, dull; uigro-piceniis, tlie elj’^tml epipleura, the 
base and of the antennae, the coxae, the femora to near tlte 
apex, the tibiae in part, and the tarsi, fcrriiginous, the palpi testa- 
ceous; head and prothorax closely, jniniitely, tlie elytra more 
coarsely punctate, tlic punctures oblong, and becoming inucb finer 
and more scattered on the apical half, the interspaces ahitaocous 
throughout; finely sericeo-pubescent. Head transverse, compara- 
tively small, arcuate at the base above, iiarrowl}'. subangularly 
extended on each side Ixjliind the eyes, the latter iiioderatel}" large, 
distant, and deeply emarginate ; antennae long, slender, joint 2 short, 
,‘l a little longer than 2, 4 longer than 3, 4—8 obconic, suhcqiial, 9 
and 10 slightly .shorter, li ovate, obliquely acuminate. Prothorax 
gibbous, as long as broad, constricted and obliquely najrowed in 
front. Elytra nuic-h wider than the bead, long, somewhat inflated, 
wide.st at the middle, flattened at tlie base. Legs long, slender, the 
posterior femom a little stouter than the others and feebly, sub- 
angiilarly dilated at about tlie apical third beneath; posterior tarsi 
comparatively short, the basal joint barely one-thiid tlie length of 
the tibia. 

I^ength 2-1, breadth 1 inni. (ij'?.) 

Hab. India. Kanara {H. E. Andrewes). 

One specimen. Near A", antn'pes. Faivm.. but smaller, 
the antennae slender, the head and prothorax narrowei\ 
the prothorax gibbous, tbe elytra more inflated and simply 
flattened at the ba,.sc; tin? puncturing of the latter is very 
niuch finer on the apical half and the interspaces alutaceous 
in both .species. The apical joint of tlie maxillary palpi is 
extremely broad. 
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35. Xylophilus uneifer, n. sp. {Plate II, fig. 19, 
intermediate log, ^.) 

Q. OhlonL', i 5 hiningj nifo -testaceous, the eyes black, the head, 
and the posterior femora near the apex, piceous ; finely, the elytra 
more sparsel^y and distincth% punctate, the punctures on the latter 
becoinifig coanser towards the base ; finely pubescent. Head broad, 
short, very narrowly, suhangulariy extended on each side behind 
tlie eyes, the latter large, rather deeply emarginate, distant ; antennae 
long, not very slender, joint 2 sliorter tlian 3, 3-10 obconic, subequal, 
11 much longer than 10, ovate. Protliorux small, transveTse, 
quadrate, obliquely narrowed in front, unimpressed. Elytra a little 
wider than the head, subparallel in their basal lialf, the oblique 
post-lias,aI deprp.ssion siiallow. I.egs rather short; intermediate 
Iciuora armed with a sharp, slender, curved tooth near the apex 
beneath (fig, 19); posterior femora slightly thickened, feebly, sub- 
angnlarly widened at about tlie apical thiixl beneath. 

Length I'l, breadtli 5 mm. 

Hak India, Bombay. 

Two males, one in fragments, received by the Museum 
in 1879. A minute, oblong, nifoAcstaceous form, wit)|a 
very broad, infuscate head, long antennae, fiisco-annulate, 
rather slender posterior femora, and the intermediate 
femora sharply toothed near the tip. as in X. dent <ili femur. 
Pic, from Ceylon. X. rvfole.s(aceus and X. ca/tlaUs, Pic, 
from Mahe, Malabar, tnay be allied forms ; the descriptions, 
however, are useless for the purpo.se.s ot identification. It 
is just possible that the ^ with dark head and large eyes 
referred by Fairmaire to his X. rujimis, from Belgaum, 
ina,v be conspeeific with X. uncifer 

36. Xylophilus tumidiceps, n. sp. 

Obkmg, dull (till denuded); rufc-tostecoouR, darker beneath, 
the head and a broad space on the posterior femora before tlie 
apex black; densely, minutely, the elytra more sparsely, piinctu- 
late, the inter.space.s on the latter alutacpou.s; clothed with a 
very fine, greyish, sericeous pubescence. Head strongly dellexed, 
airuato-gibbose at the bu.se (as seen from behind); eyes very large, 
occupying nearly the whole of tlie sides of the head, feebly eimir- 
gmate, soniewliat di.stant; antennae .slender, moderately long, 
joints 2 and 3 rather .short, subecpial in lengtli, 2 stouter than 3, 

4 longer, 4-10 very gradually becoming wider, suljequal in length, 
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10 about as broad as long, 11 acuminate-ovate, rather long. Pro- 
thorax narrow, nearly a.s long as broad, quadrate, unimpre.ssetl. 
Elytra oblong-oval, much wider than the head, faintly, transversely 
depressed below the base. l.egs very slender, long, the posterior 
femora moderately thickened. 

Length Itb breadth J nun. (9-) 

Ilab. India, Sarda [Surda], Bengal {F. W. Cfuimpion). 
One specimen, recently received from one of my sons. 

A graceful little insect, rufo-testaceous in colour, with the 
head and an annulus oti the jjosterior femora black, the fine 
silky vestiture hiding the sculpture, the head transversely 
gibbose in the middle at the base, the antennae slender, 
with the last three joints perceptibly wider than those 
preceding and forming a sort of loose club, the legs long 
and very slender, the posterior femora not much thickened. 
The head, which is formed as in the female of X. pallidi- 
tarsis, PieJ^rom Ceylon, is so strongly deflexed that 1 have 
not ventured to raise it. 

37, Xylophilus tortipes, ]i. sp. 

^Mode7-!ifely elongate, robust, sliiniiig; nigro-piceoius, paler 
beneath, the head (the eyes oxcepted) rufous, the palpi, a trans- 
verse patch at the base of each elytron (nearly rcacliing the suture), 
anterior legs, and intermediate and posterior tarsi, testaceous, the 
antennae black, witli the lip red; the entire upj>er surface densely, 
finely punctate, the punctures on the elytra a little coarser; finely 
cLiierco-pube^cent. Head comparatively small, a little broader 
than long, rather broadly developed on eacii side behind the ej'es, 
the latter moderately large, euiarginate, scjtaiatcd by about half 
their own width; antennae ratlier stout. UKalerately long, joint 3 
very .small, not longer than 2, 4-10 subequnl, about as long as 
broad, 11 obliquely acuminate. Protliorax narrow, nearly as long 
as broad, subquadrate, obliquely ]lan■o^^fc'd in front, the disc with 
a deep, arcuate deprcs.sion before tlie base. Elytra broad, about 
twice as wide as ilie bead, rather short, subparallel at tine base, 
the post-basal depmssioii deep, transverse. l>egs long; anterior 
tibiae feebly sinuate within, distinctly mucruiuUo at the inner 
apical angle; posterior femora inoderutoly clavate, .simple; pos- 
terior tibiae strongly sinuate, dilated on the inner side from before 
the middle to the ajtox. 

Ijcngth 2^,, breadth (clytia) 1 min. 

Ilab. Siam, Keiiong {Doherhj). 

TRANS. ENT. SOC. LOND, 1916.— PART I. (AL'D.) D 
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One male. This insect lias the elytra coloured and 
shaped as in X. hr}/anti, Pic, from Ceylon, but the head 
and prothorax arc narrow and rufous in colour ; the eyes 
are smaller and do not nearly reach the base of the head ; 
the antennae are black, and stouter, and have a minute 
third joint, as in X. suhcra.sm‘ornis. Pic, which is also 
from Ceylon. The very differently coloured X. andrewesi, 
from the Nilgiri Hills, has similar antennae, but in that 
species the head is broader, the prothorax shorter, the 
elvtra coarsely punctate, etc. 


38. Xylophilus andrewesi, ii. sp. 

Moderately elongate, robust, shining j nigro-piceous, the, antennae 
at tlie tip and a transverse post -hum oral patch on the elytra ferru- 
ginous, the tarsi and palpi, the anterior and intermcijiate femora 
and coxae, and the tibiae at their base, testaceous; the head and 
protliora.x densely, linely. the elytra moi’e. coarsely and diffusely, 
punclale; closely, finely pubescent. Head rather small, greatly 
developed behind the eyes, the latter small, feebly emargiiiate, 
distant; urUenriae rather .short, joints 2 and 3 short, small, 4|d0 
longer, .stouter, .subtri angular, about as broad as long, II acuminate- 
ovate, Protlicuax narrower than the head, broader than long, 
quadrate, the side,s abruptly, obliquely convergent in front, the 
disc with two shallow confluent fnveac before the base. Elytra 
moderately long, more than twice the width of the prothorax, 
subparallcl in their basal half, witli a deep, oblique, post-humeral 
dcpres.sion. Ixgs long; posterior femora moderately incras.sate; 
posterior tibiae .somewhat widened. 

Ix'.Tigtb 2*, breadtli (elytra) 1 mm. (’g?.) 

flab. IxuiA, Hills [H. L. Andrewes). 

One specimen. Recognisable by the relatively narrow 
head aitd prothora.x, the broad, subparallcl, rather long, 
faintly riifo-iiiaeulate elytra, the small third joint of the 
antennae, and the comparatively small eyes, the head 
being developed behind them much as in X. subcrassicornis, 
Pic. X. andrewesi approaches X. ta.])robanus, Ch,, from 
Ceylon, Iroin \vhich it. differs in the shorter antennae, the 
narrower piotliorax, the testaceous intermediate femora, 
etc. The stouter antennae, longer legs, more elongate, 
differently coloured elytra, etc., separate the present 
species from sidwnissicornis. 
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39. Xylophilus parvicollis, n. .sp. 

(J. Moderately elongate, depressed, .shining; piceous, the head 
(the eyes excepted), prothorax, and an iiidetenninate, short, curved 
sli’eak on the elytra extending fi'om the humeri to the post-basal 
depression, ferniginous; antennae black, with joints 1-3 testa- 
ceous and the tip ferruginous; anterior and intermediate legs 
(except the tibiae of the intermediate pair in part), and the outer 
half of the posterior tansi, testaceous, the rest of the posterior pair 
piceous; densely, finely, the elytra, more coarsely, punctate; 
closely, finely pube.scent. Head convex, moderately broad, rounded 
at the sides behind, the cye.s rather small, convex, distant from the 
base, feebly emarginate, and separated by nearly their own widtli; 
antennae moderately lung, ratlier stout, joints ‘2 and 3 more slender, 

3 small, not longer than 2 , 4-10 rapidly decreasing in lengtii, 

4 longer than broad, 5 -8 about a.s broa<] as long, 4^ distinctly 
wider thar^those following, 9 and 10 transverse, 11 acuminate- 
ovate. Prothorax small, broader than long, quadrate, narrowed 
in front, transversely grooved before the base. Elytra moderately 
long, much wider than the head, subparallel, deeply, tran.sversely 
depressed lielow the ba.se. Legs long, slender; }>osterior femora 
m<#eratel 3 ' thickened, angularly dilal(‘d at a little beyond the 
middle beneath. 

Length 2^’y, lireadth mni. 

Hah. A.S8AM, Patkai ^[ts. [Doheyty]. 

One speciiiietv, as.siiniefl to be a nuiJe. The rather long 
head, small, quadrate prothorax. broad, subparallel, 
depressed elytra, aud peculiarly funned antennae give 
this insect a distinctive facies. The three basal joints of 
the latter are clear testaceous and rather slender, and the 
three infiiseate joints followitig are sliglitl}^ stouter than 
7-10. X. dohertyi. Pic, from Perak, seems to have similariv 
formed antennae, but di fliers in colunr, etc. Allied forms 
are before me from Tenasseiiiii and 8iam. They have the 
general appearance of Aiithicids. 

40. Xylophilus siamensis, n. sp. 

o. Elongate, depressed, shining ; ferruginous, the elytra nigro- 
piceous, with the basal third testaceous, tlie antennae black, red- 
dish at the base and tip, the logs testaceous, the inteniiediate and 
posterior tibiae infuscatc in their outer lialf; closely, fmelv, the 
elytra more coarsely, punctate ; finely ])ii l)escent. Head transverse, 
rounded at the side.s behind tljo eyes, the latter moderately large. 
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deeply eiuar^iaate, not reaching the biLse of the head, and well 
separated; antennae very long, joints 1-3 rather slender, 3 minute, 
smaller than 2, ■i-ll moderately stout, 4 longer than 2 and 3 united, 
4-lOobconie, gradually decreasing in length, 11 obliquely acuminate, 
Pnilhorax small, a little broader than long, .subquadrate, obliquely 
narrowed in front, the disc ^viLh a transverse depression before the 
base. Elytra flattened, moderately long, wider than the head, 
subparallel, blunt at the tiju witli an oblique jiost-basal depression, 
(jogs long; anterior tibiae feebly curved, mucronate at the. inner 
apical angle ; posterior femora feebly curved, moderately incrassate, 
simple. 

Length lvo-2, breadth j nun. 

Bah, Siam, Renong {Doherty). 

Two males - -one inituature and almost wholly testa- 
ceous {the posterior infuscatioii of tlio elytra, however, 
is still visible}, the other, froiu which the de^.ription is 
taken, apparently mature. The very long antennae in (J, 
with minute third joint and the sjuali prothorax, bring this 
species near X, mciamsoma from Borneo* and X. parviwUis 
from Tenasserira. Compared with the former, the antennae 
are lcs.s serrate, the eyes smaller, the elytra less rounded 
at the tip and flatter, the body differently coloured, etc, 
X, •parvieoUis, has shorter antennae, a longer head, 
more prominent eyes, differently coloured elytra, angularly 
dilated po.sterioi' femora, etc. 

41. Xylophilus dohertyi. 

Ilylophilus dohertyi, Pic, Bull Soc. Enl. Fr. 1911, p. 109. 

Obloug, somewliat depres.sed, shining {when denuded); rufo- 
icstaceous, the elytra with a cojumwi, indeterminate, broad, dark 
brown median fascia, the posterior femora and joints 4^10 of tlie 
iinteTmac slightly infuscate, the eye.s black; densely, finely, the 
elytra a little more coarsely, punctate; finely })ubescent. Head 
moderately large, narrowed and considerably developed on each 
side behind the eyes, the latter vatlier large, emarginate, and 
separated by less than their own widtli; antennae moderately 
long, joints 2 and 3 narrower than those following, these latter rather 
stout, 3 very small, shorter than 2, 4-9 about as long as broad, 
10 transverse, 1 1 ovate, Prothorax much narrower than the head, 
slightly broader than long, suhtrapezoidal, abruptl^^, obliquely 
narrowed in^ront, the^^terior angles somcwluH tumid, the disc 

* Ent, Mo. Mag. li, p. 286. 
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transversely deiii’essed before the base. Elytra oblong, ^vider tlian 
tlie head, subparallel in their basal iialf, tran-sversely depressed 
below tlie base. T^egs rather long, slender; anterior tibiae feebly 
curved, distinctly sinuate witliin; posterior feiiiora moderately 
thickened, bolhnved for some distance before tlie apex, appearing 
subangulate beneath. 

Jxjngth 2, breadth ^ mni. (d* ?. ) 

Hah. Perak (Doherty), 

One rather immature specimen. The specimen described, 
to judge from the description, may be a variety of Ah 
doheriyi, Pic, the type of which was found by Doherty at 
the same locality. The latter is said to have long, stout, 
black aiitcmiac, with the three basal joints slender and 
testaceous in colour (as in the allied Ah parvicollis, Ch., 
from Assam), the elytra with more than the posterior 
half nigro-piceoiis, etc. 

42. XyJophilus annulicornis, n. sp. (Plate 11, hg. 20, 

jj. Short, robu.st, .shining (wlien denuded); blaek, Hie bead (the 
eyes excopted), the tip of tlic antennae and the basal margin of 
the protliorax rufous, the palpi, third antennal joint, anterior legs, 
iiitermediato and jiustorior tarsi, and a coiniiion, transvcT.se, post- 
basal fascia in the elytra (cxtnuling f^r^var(ls along tJie suture and 
on each side curving round to the shoulder), testaceous or ilavous; 
the intcTinodiatc and posterior femora and tilnao nigro-piceous, 
testaceous or ferruginous at the base; tiie entire upper surface 
den.sely punctate, the punctures on the elytra rather coai'se; finely 
cinerco -pubescent. Head somewhat ova], convex, tlie eyes small, 
prominent,^ distant from tlie base, feebly cniarginate; antennae 
moderately stout, rather long, joint 3 .sjuall, scarcely longer than 2 , 
3-10 stouter and longer, 3-9 about as broad as long, 10 transverse, 
11 rather stout, acuininatc-ovafe, Frothorax narrow, broader 
than long, subquadrale, narrowed in front, obsulelely sulcate 
down the iiiiddle. Ehtra short, convex, very broad, somewhat 
rounded at the .sides, faintly, transversely depressed below the 
base. liCgs rather long, slender; anterior tibiae straight, armed 
with a minute tooth on tlie inner edge at about onr-tliird from the 
lip; posterior femora nioderatrly incras.sate, siinjile. 

Length (with head extended) 2, breadth (elytra) niiu. 

l/ab. Tkxasskrim, Tavoy {Doheriy). 

One male. This insect is so like A. laiicornis, Pic, from 
Ccyloii and Mergui, Tenasserim, the $ only of which is 
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known to me, that it is not impossible it may prove to 
belong to that species. The dillerences, however, seem too 
great to be simply sexual, and there are other more nearly 
allied forms in Borneo and Java with similarly flavo- 
annulatc antennae, these organs being broader and with 
joints (i-U) strongly transverse in X, laticornis, 


43, Xylophilus fuseonotatus, n. sp. 


iirojid, stunin^j (wlieii cleniiiled); nigro-piceous, tlie ma.!' 
gins of the prothorax, the base of the elytra narrowly, the apex 
of the latter irideteniiinateb', and joints 1, 2 and H of the antennae, 
ferruginous or reddish, the palpi, tarsi, anterior femora, inter- 
mediate femora in part, aiul all the tibiae at base, testaceoiia; 
clo.sely, finely pmietate, thiekly elothert with fine, cinereous and 
fuscous pube-scence, the latter condensed on the elytra into a 
common, broad, angnlatc, post-median fascia and a spot on the 
disc below the base. Head very broad, short; eyes extremely 
large, occupying nearly the w hole of the sides of the head, feebly 
einarginate, separated by ratliei’ mon^ than half their own width; 
antennae very stout, joints 2 and 3 equal in lertgth, short, mncl\ 
narrower than 4, 4-lt) broad, strongly transverse, closely articu- 
lated, II aeuiuinale-ovate, not wider than 10. Prothorax trans- 
verse, small, the sides parallel at the base and alrruptly convergent 
anteriorly, the disc bifoveate posteriorly. Elytra short, broad, 
slightly rounded at the sides, feebly transversely depressed below 
the base. 1-egs short, rather slender, the tibiae .straight, the 
posterior feinura very stout, arcuate in front, clavate, 

Lengtii I'j, breadtii | iniu. ($?. ) 


Hab. India, 8artla [l^iiTclaJ, Bengal {F. Uh Ckimpion). 

Ouc specimen in very Ireali couditiun, received last year 
from one of my sons. It was captured, I believe, on the 
wing towards sunset. This insect bears some resemblance 
to X. laficorm, Pic, from Oeylon; but the antennae are 
still stouter, the lieud is shorter and much broader, the 
eyes are very large, the ch^tra are finely punctate and 
diltereiitly marked, the posterior femora are strongly 
clavate, etc. The general shape of the body is verv 
like that of thc_ .Vustraliati X. albonoialKs, Ob. (1895),* 
which, however, is a much smaller insect. 


nulhmw,/; (1913), renamed by flic 

author (jns(ma(ali(ii in .April 1910, 
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44. Xylophilus megalocephalus, n, ep. (Plate II, fig. 21, ^.) 

Short, broad, robust, shining (whm denuded); nigro-pjeeous, 
the prothorax obscurely rufescent, the mo nth -parts, a small spot 
on the shoulder and another on the disc of the elytra towards the 
apex, the anterior and intermediate legs (except the tibiae in part}, 
the base of the posterior tibiae, and the posterior tarsi, ferruginous 
or testaceous, the antennae obscure ferruginous, paler at the base; 
densely, finely, the elytra rather coarsely, punctate; finely cinereo- 
pubescent (the ijubescence on the elytra api:)arently darker or 
denuded in places, giving them a variegate appearance). Head 
extremely large, transverse; eyes very large, nearly reaching the 
base of the head, feebly emarginale, separated by about half their 
owTi width; antennae rather short, comparatively stout, joint 3 
not longer than 2, 4 stouter than 3, 4-10 gradually decreasing in 
length, 4-8 about as long a.s broad, !1 and 10 transver.se, 11 
acuminat^ivate. Prothorax short, small, suhqundratc, abruptly, 
obliquely narrowed anteriorly, the anterior angles prominent, the 
disc feebly, confiuently bifoveate before the ba.se. HJytia slic^rt, 
broad, rather convex, a little wider than the head, jiarallel at the 
base, the post-hasal depre-ssion transverse, shallow. Legs short, 
rather slender; fiosterior femora very stout, strongly elavatc, 
arcuately swollen in front; posterior tibiae straight, more than 
twice the length of the basal joint of the tarsus. 

Ijengtii (with head extended) I ;, breadth | mm. 

Hah. Larat (>’. Muir). 

One specimen. A minute, broad, robu.st form, with 
an extremely large head, a small prothorax, and stout 
antennae, the posterior femora greatly swollen in The 
elytral pubescetice is perhaps somewhat abraded. Larat 
is an island to the south of Timor Laut. 

45. Xylophilus bigeminatus, n. sp, (Plate 11, fig. 22.) 

Oblong, broad, dull, the elytra shining (when denuded); head 
black, Antennae piceous, with joints 1-3 and 11 ferruginous, pro- 
thorax rufous; elytra brownish -testaceous, each with two oblong, 
eoalesccnt patches just beyond tlie middle of the di.se (together form- 
ing a common, broad, interrupted fascia), a faint subapical fascia, 
find a small bare spot below the base, fuscous or nigro-fuscous ; 
legs (the nigro-piceoii.s jiosterior fcinoi'a and infuscate posterior 
tibiae excepted) testaceous, the under suiface fusco-ferrugiumis; 
densely, finely, the elytra more coarsely, punctate; variegated 
with line greyish and brown pubescence. Head short, moderately 
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!argo, very nfirrowly exteiidocl on eiicli fsido behind the eyes, the 
latter extremely large, emarglnale/tir.d sepaiated by rather more 
than half their own width; antennae eoinparatively short, moder- 
ately stout, joints 2 and 3 short, subequal in length, 4 subtiiangular, 
about as long as broad, 8-10 strongly transvei'se, 11 acuminate- 
ovate. Protlmrax much narrower than the head, transverse, 
subquadrate, abruptly, obliquely narrowed in front, bifoveate 
before the base. Dlytrn broad, comparatively short, very much 
wider than the head, rather curivcx, somewhat rounded at the 
sides, transversely depressed below the base, T^gs short, slender, 
the posterior femora stout and strongly clavate; basal joint of 
posterior tarsi less than half I he length of the tibia, almost 
straight, 

lAUiglli 2, breadtii ] mro, (??.) 

Ud>. Siam, Eenong [Doheriy : type) ; Ceylon {Thvaites, 
in Mns. Oxon.). 

One, specimen from earh localiiv, apparently* belonging 
to the same species, the Ceylon example having a smaller 
prothorax and slightly stouter antennae. Recognisable 
by the rather short, broad, interruptedly fusco-fasciate 
elytra, the black head, rufous prothorax, very large eyes, 
short legs, atid stout antennae. X. higeminatus is relatetl 
to the Tala earrtic X. popnJuem-, Creutz., the tvpe of 
Xjflophilus. Latr., differing from that insect in its less 
elongate shape, shorter legs, larger eves, etc. The Ceylon 
specimen is figured, the type being somewhat abraded. 
An minamed, similarly coloured form from Kong Kong, 
willi longer antennae, smaller eyes, etc,, has been sent 
me by Comumuder Walker : it is too imperfect for descrip- 
tion. X. fasvwhhts, lilars., from Java, seems to be not 
unlike the present species. 

Chiuefie S perils. 

Rh Xylophilus peetinatus, n. sp. (Plate IJ. firj'. 2.3. 
posteiior leg, Q^) 

d- Ohionp, mm-ow. sldning; testaceous, the head nigro-picooiis 
the posterior femora slightly infu.scate; head sparsely, flm pro- 
thorax densely, finely, inid the elytra sormnshat Coarsely, punctate; 
clothed with long, tine, pallid i,nirs, 'Head short, liroad, very 
narrow]3'extend(‘d on each side behind tllc eyes, the latter extremely 
large, subeontjgimus in front, and deeply cmargiiiatn; anteimae 
ra. lei ong, stout, j<unt 2 short, imicli shorter than 3, 3 -10 very 
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gradually decreasing in length, 3-7 subcyl indr i cal, 8-10 about as 
broad aa long, 11 nearly as Fong as 9 and 10 united, strongly, 
obliquely acuminate. Protliorax convejr, narrower tlian the liead, 
the sides gradually converging from the rather prominent hind 
angles, the disc unimpressed. Elytra oblong, wider than the head, 
very gradually narrowed from a little below the base, and with an 
almost obsolete, oblique, intra-humcrnl depression. Ti>gs long; 
anterior and intermediate tibiae rounded external i}’’, bowed inwards 
from about the middle, appearing sinuous within, the anterior 
pair bisetose at the tip; posterior femora stout (flg, 23), curved, 
set with a double row of still setae along their flattened lower face, 
and armed with a sharp toolli at the ui)per apical angle; basal 
joint of intermediate and posterior tarsi rather stout, densely 
pubescent beneatli. 

liength 1|, breadth f mm. 

Hob. China, Hong Kong (J. J. Walker). 

Described from a single male sent me in 1893. A 
rather worn, imperfect example of the same sex, more 
robust tlian the type, captured in Nov. 1853, is contained 
in the British Museum collection : this insect is labelled 
'■ China, Bowring.” A small oblong, pallid form, with a 
comparatively smooth, nigro-piceous head, stout, sub- 
cylindrical antennae, bowed anterior and intermediate 
tibiae, and a comb-like armature to the stout posterior 
femora, in the X. 2^ectuiatus is related to X. nigro- 
nolatus^ Pic, from Ccvlon, the ^ of which has somewhat 
similarly armed posterior femora, differing from it in the 
shorter antennae, the much smoother, sinning, blackish 
bead, the immaculate elytra, the form of the legs, etc. 

47. Xylophilus spinimanus, in sp. (Plate 11. fig. 24, 

iinterior log. q.) 

Oblong, shilling, testaceous, tlir eyes l)hiek; densely, finely, the 
elytra more coarsely, punctate, clothed with rat her long pallid hairs. 
Head short, broad, very narrowly extended on eaeh side heliind 
the eyes, the latter large, cmarginatc, more approximate in o 
than in 5; antennae moderately long, slightly .slictrter in $, rather 
stout, joint 2 very little slwrter tlian 3, 3-10 sulx-ylindrical. 
gradually decreasing in length. 8-10 transverse in 11 as long as 
9 and 10 united, strongly, obliquely aeiiminato. Prothorax trans- 
verse, subquadrate, narrower than the head, obsoletcly canaliculate 
Ijoliind. Elytra oblong, subparallel, very little wider than the 
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head in o- ^ oblique, intra-hunienil depression. Legs 
long; anterior tibiae (fig. 24) compressed, somewhat widened, 
slightly curved outwarrls, and armed at tile outer apical angle 
with a long, stout, curved, outwardly projecting spur, which 
reaches as far as the apex of the first tarsal joint; posterior femora 
strongly clavate, arcuate inflated in front; posterior tibiae, com- 
pressed, ratiicr stout, almost straight; basal joint of posterior 
tarsi curved. 

Length IJ-lf, brcadtli f- i iiini. (o$-) 

Hub. China, Hong Kong {Mus. Brii.]. 

One male and tavo females, captured at various dates 
between 1802 and 1804. The male is extremely like 
X. reylonicus. Pic, from Kandy, but it has the elytra 
subparallei, the antennae not so stout, the anterior tibiae 
less widened and with the long apical spur projecting 
straight outwards as in X. cffUndrimmis (supra), instead of 
being abruptly bent inwards from near the bifse as in X. 
cqjloniai.^* and the posterior femora more inflated on 
the anterior aspect. The lemaleB have the elytra much 
less narrowed posteriorly tliaii in the specimen of the same 
sex doubtfully referred to X. ceylonicus by Pic. Com- 
pared with the similarly-coloured X. pedinaius, the male 
has the. eyes le.ss approximate, the second antennal joint 
longer, the prothorax sub quadrate, and the legs very 
differently formed. 

48. Xylophilus parvidens, n. sp. 

Q. Moderately elongate, shining, finely pubesex^nt, rufo-testaceouB, 
the eyes black; densely, finely, the elytra more coarsely, punctate. 
Head tran.svcrsc, .scarcely wider than the prothorax, extended on 
each side behind the C3’cs, the latter nither small, deeply emar- 
ginate; antennae slender, moderately long, joint.s 2 and 3 sub- 
equal in length, 4 and fi a little longer and stouter [6-11 broken off]. 
Prothorax rather convex, transversely subqnadrate, abniptly 
narrowed in front, the disc obsoletely, transversely depressed 
before tlie ha.se. Elytra iiniclr ^\'ider than the head and prothorax, 
moderately long, somewhat convex, slightly rounded at the sides, 
transversely flattened Indow tlie base. legs long, slender ; anterior 
tibmc curved inwards at the apex, armed with a small triangular 
tooth on the inner side beyond the middle, and imicnmate at the 

* Cf. Ann. and Mag. Xat. Hist. (8) xvi, [>. 222. 
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inner apical angle; posterior femora compressed, strongly clavate; 
basal joint of posterior tarsi almost straight. 

Length 2, breadth | mm. 

llab. China, near Entrance Island, Chusan Archipelago 
(/. J. Walker). 

One male, sent to the British Museum in 1893. A rufo- 
testaceous form, with comparatively small eyes, slender 
antennae, witli small third joint, rather convex, oblong 
elytra, clavate posterior femora, and peculiarly armed 
anterior tibiae in X. parvidens might easily be mis- 
taken for an Anthicus, if the tarsi and ventral surface were 
not examined. A broken $ from the Chusan Islands, sent 
me by the same collector, may belong here; but it has 
the head less transverse and the posterior femora infuscate 
to near the apex. 

49. Xylophilus chinensis, n. sp. 

Oblong, .shining (when denuded), finely pubescent; fcrniginons, 
the elytra, joints 1-4 of tlie antennae, and the legs (the basally 
infuscate posterior femora excepted) testaceous, the rest of the 
antennae slightly infuscate; densely, finely, the elytra a little 
tuore coarsely, punctate. Head .short, broad, .subangularly ex- 
tended on each side behind the eyes, tlie latter small, deeply einar- 
ginate; antennae slender, moderately long, joint 3 small, narrow, 
scarcely so long as 2, 4- -10 very gradually decreasing in length, 
10 transverse, 11 acuminate-ovate. Prothorax nearly as wide 
as the head, transversely (juadratc. abruptly narrowed in front, 
with a faint tran.svcrse depression before the base, the anterior 
angles tumid and subdentiform. Klytra oblong, broad, much 
wider than the head, sliglitl^' rounded at tlie sides, flattened on the 
disc below the base. Legs long, slender; posterior femora stout, 
clavate; posterior tibiae straight. 

Length li, breadth | iniu. ($?.) 

Hab. China (Jin.s. Brif.. ex coll, Bowring). 

One .specimen, acquired in 1863. This insect is very like 
X. rujinus, Fairin., from Belgamn (as here re.stricted), 
dift'eriiig from it in the broader head, the sides of which 
arc subparallcl behind the eyc.s, the more slender, out- 
wardly infuscate antennae, and the sharper atderior 
angles of the prothorax, the head and prothorax. too. are 
more densely punctate. The broad head also separates 
X. ckinenfiis from X. parvideHS. 
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50. Xylophllus quadratipennis, ]i. sp. 

Oblong, depressed, dull, finely pubescent ; nigro-piceous, the 
mouth-parts, front of the head, basal and apical margins of the 
protharax, tarsi, and anterior and intermediate femora and tibiae 
in great part, tcstaceoii.s; the elytra testaceous, with a broad, 
transverse, blackish-brovii snbapical fascia, not reaching the 
suture and extending forwards on the disc and at tlie sides to near 
the base; the antennae piccems, with joints I, 2, and 11 ferruginous; 
the entire upper surface densely, finely punctate. Head very large, 
broad; eyes extremely large, narrowly separated, deeply emar- 
ginate, and occupying the wliole of the sides of the head ; antennae 
long, very stout, joint 2 sliort, 3 smaller than 2, 4—10 much thickened, 
gradually decreasing in li'ngth, 4-7 about as long as broad, 8 -10 
transverse, 11 ovate. Protliorax small, sliort, subquadrate, 
abruptly narrowed in front, witli a deep, transverse depression 
before tlie base. Klytra broad, flattened, oblongo^subquadratc, 
the oblique intra-huuiei'id <lc])ressioa deep aud extemiing down- 
wards to the middle. Ixigs rallicr short, slender; posterior femora 
stout, strongly clavate. 

Length (witti lieail extended) li, bieadth i nira. 

Ilah. CHl^'A {Mus. Brit., ex coU. Bowring). 

One specimen, received in It is assumed to be 

a male, on account of the greatly developed lietid, sub- 
approximate eyes, and the very stout, lung antennae. 
Amongst the species described in the present paj^er, 
X. quadrat ipennis comes nearest X. megakKephihs, from 
Larat, winch has very differently formed elytra and 
antennae. The Japanese X. gibhidtts, i\Iars., is not unlike 
X. quadratipennis, the latter having inucli longer and 
stouter antennae, a much smaller prothorax, subparallel 
elytra, etc. 


/I la Sian Sped es , 

51. Xylophilus abnormis. 

Anihicifs abnormis. King, Trans, hint. Soc. N.S.AV. ii, 
p. 24 (18T:3). 

Syzeton ladiis, Blackb,, Trans. Ilov. Soc. S. Austr. xiv, 2. 
p. 337 (1B‘)1). 

Hylophilus nwjor. Pie, Bull. 8dc. Ent. Fr. 1912, p. 48; 
Ann. Soc. Ent. Fr. 19T2, p, 28G. 

llab. Auste.m.ia. New South Wale.s, Victoria, 



New or litile-hnoivn Xyhphilidae. 4S 

The additional synonymy of this species has already 
been noted by me elsewhere [Ann. and Mag. Nat. Hist. 
(8) xvi, p. 221]. Blackburn described both sexes, but the 
type acquired by the British Museum is a 9- This is one 
of the two species (61. laeius and S. lateralis) he included 
ill his genus Syzeton {XyhpkiUis being uiiknowm to him), 
which do nob differ structurally from many other XylopJtili 
from other parts of the world. King specially noted the 
minute penultimate joint of the tarsi in his A. ahnormis. 
Pie's type of H. major is a large (^. 

52. Xylophilus undatus. 

Xylophilus fascial us, Boh., Col. Res. Eugen. p. 107 (1858) 
(wee Melsh. 1840). 

Xylophilus widatus, Gemm., Col. Hefte, vi, p. 123 (1870). 
Syzeton bla^kburni, Lea. Proc. Linn. Soc. N.S.W. (2) ix-, 
p. G21 (1895). 

liyhpkihis walesiau'us, Pic, Bull, Soe. Ent, Fr, 1912, p. 48; 
Ann, Soc. Ent. Fr. 1912, p. 285. 

Hah, Australia. New South IValcs. 

Pic's cO'typcs of //. waJesiani(s, two males, captured by 
Mr. Bryant, agree exactly \Yith |jea’.s description of the 
same sex of his 6. blacJdnirni, the stroiiglv curved posterior 
femora being noted by each of them ; Lea, however, 
omitted to meniion the sinuate inner margin of the 
anterior tibiae, the apices of ivhich are also armed with 
a slender tooth. It is unusual to find a sexual modifica- 
tion in all the legs, such as occurs in the o the pre.seiit 
species. Boheman's name is preoccupied, and his tvpe 
was probably a female.* All three authors give Sydney 
as locality. 

53. Xylophilus eucalypti. 

Xylophilus eiicahjpii. Lea. Proc. linn. Soc. N.S.W. xxii. 
p. 589 (1897). 

Hah. W. Australia. 

* X. {Syzeton) lateralis, Blackb., tyiic Q, is soinewliat similar, but 
it ha,s fliffei'cntly fonned antennae, and the black marking on the 
elytra broader, the elytra themselves more coarsely and not so 
cliisely punctate, and famished with long, erect hairs amongst the 
conspicnous deciiiulx^nt pubescence. Tlic specific name. i.s pre- 
occupied in the genus (((rcdler, ISGfi) and is here changed to 
vicloriensis. 
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A specimen {??) from W. Australia (found by Du 
Bonlay] in the British Museum, ex coll. Fry, agrees with 
Lea’.s description of X. eucalypti : it has the antennae 
(the basal joint excepted) and prothorax rufo-testaceous, 
the former rather short and slender. Two others, from the 
same source, with the antennae much longer, stouter, and 
a little darker, and the prothorax piceous or black, seem 
to be males of the same species. They all have the 
elytra flattened, very minutely punctate, and with an 
unusually deep post-basal depression; and the deep basal 
depression on the prothorax divided in the middle by a 
short Carina. The types were beaten from the boughs 
of vouiig gum trees. 

54. Xylophllus morulus. 

Xylophilus mondns, (diamp., Trans. Ent. Soc. Lond. 1895 
p. m (,^) (June 1st). 

Lea in 1897 sunk X. morulus, from Tasmania, as a 
synonym of hi.s Syzetoniiius impressicoUis, from Galston 
N.S.W. [Troc. Linn. Soc. N.S.W. (2) ix, p. 524, March 28th,' 
1895], the type in each case being a This synonymy 
is Incorrect, neither the Tasmanian nor a $ from Ta.s- 
mania doubtfully referred to the same species, agreeing 
with his description of S. impressir.olUs. X. 7mndus, 
is an elongate, flattened in.sect, with long, parallel-sidei! 
elytra, the punctuation of which is uiiifonnly flue and 
deii.se throughout, and long antennae. 

55. Xylophilus darwinensis, n. sp. 

9. Oblong, dopressexi, opaque, tlie elytra shining, finely pubes- 
cent; testaceous, the Lead sliglitly infuscate, the eyes black, the 
el}-lra with a narrow, faint, bro^vn submedian fa.scia; closely, 
minutely, the elytra more distinctly, punctate. Head short, very 
little wider than the prothorax ; eyes convex, distant, occupying 
nearly the whole of the .sides of t he head, foe bly emarginatc ; antennae 
short, slender, joints 1 and 2 ratlier stout, 3 not longer than 2, 
3-10 gradually becoming wider, 8-10 transverse, 11 acuminate- 
ovate, rather stout. Prothorax strongly transverse, narrowed in 
front, shallowly bifoveutc at the base. Elytra oblong, wider than 
the head, somewhat rounded at the side.s. transversely depressed 
l>elow the base. Jx>gs short, slender, the posterior femora sli^htiy 
thickened. 

Length Ig, breadth | 


mm. 
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Hah. N.W; Australia, Port ])ar\vin {J. J. Walker). 

A minute, delicate, oblong, pallid form, with faintly 
fusco-unifasciatc elytra, a very short prothorax, and short, 
slender limbs. The much larger X. arcuaticepa, Pic, 
from Queensland, is the only Australian species known to 
me at all approaching X. darwmemis. 

56. Xylophilus luniger, n. sp. (Plate IT. figs. 25, 25«, 3'.) 

(J. Oblong, shilling, finely piihescent, (estact^ous, tlie eyes black; 
head sparsely, the prothorax densely, minutely, the elytra closely, 
rather coarsely, punctate. Head short, wider tlian tlie prothorax, 
narrowly extended on each .side behind the eyes, the latter rather 
small, distant, feebly emai^inate; antennae (fig. 25a) long, rather 
stout, abnormal— joints 3 and 4 closely, and o-ll loosely, arti- 
culated, 1 stout, oval, 2 short, subglobose, 3 very small, narrow, 
shorter than 2, 4 oblong, stout, 5 and H much shorter, 7 large, 
crescentiforn^ 8 oblong, curved, articulated wdth 7 at the outer 
horn of the crescent, and dentate at the base within, 9 somewhat 
similar, curved, produced into a tooth at tlie inner apical angle, 
10 short, 11 stout, ovate, Protliorax narrow, about as long as 
broad, subquadratc, narrowed in front, ohsolctely bifoveate at the 
base. Elytra rather broad, oblong, subparailel, a little narrowed 
anteriorly, deeply transversely depressed below the base. l.^gs 
long, slender; posterior femora moderately incrassate; posterior 
tibiae gradually' widened to the apex. 

Head less extended outwaixls behind the e 3 'es (appearing 
narinwcd behind them); antennae normal short, slender, the last 
three joints dilated into a loo-selj^-articulated club, 3 and 4 each about 
as long as 2, 5-8 a little shorter and graduallj' widening, 9 and 10 
strongly transV’^erse, 11 ovate; prothorax broader and more trans- 
verse; elytra much broader, rapidly narrowing from about the 
middle foiwvards. 

fjeiigth 1 p-l|, breadth i|-i mrii. ( J V.) 

Hab. Moko Hisou I.sland, off Xortli Island, New 
Zealand. 

One pair, from Dr. Sharp's collection, received by him 
(apparently from Captain Broun) under the MS. name 
Saciiim ockraceum, and as the sexes of tlie same species. 
The extraordinary struct Lire of thcc^ aiitenna is suggestive 
of that of various Bylhini, the modified, loosely-articulated 
joints 7-9 together forming a clasping-organ. The ? has 
normal antennae, formed as in the same sex of X. coloraius, 
Broun, from New Zealand, which, ittdeed, is very like the 
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present species, except that the latter has shorter antennae, 
uniformly testaceous elytra, and shallow piothoracic 
foveae. X. xeiiarfkru^, Broun,* from Raurimu, mu8t bo a 
nearly allied form ; but (allowing for joints 3 and 4 of the 
^ antenna having been wrongly counted as one joint) the 
ai\teunal structure by no means accords with that of the 
present insect, two asymmetrical joints only being given 
for the Raurimu insect. 

SutUh African Spccicf;. 

57. Xylophilus albopilosus, n. sp. 

Moderately elongate, convex, sinning; black, tlie palpi, the 
apex of the tenninnl joint C)f the antennae, a large luimeral patch 
on each elytron, the tarsi and the extreme base of the tibiae, testa- 
ceous; densely, finely, the elytra coarsely, punctate; clothed ivith 
long, adpressed, cinereous hairs. Head sliort, broad, narrowly 
extended on each side bcliind the eyes, the latter large, deeply 
emarginate, and separated by about half tlieir o^ n width ; antennae 
long, rattier stout, joint 2 very short, 3-10 subcqual, slightly longer 
than broad, 11 nearly as long as 9 and 10 united, obliquely acuminate. 
Protliorax narrower than the head, transversely subqiiadrate, 
narrowed in front, obsolotely canaliculate towartbs the base. Elytra 
moderately elongate, much wider than the head, gradually narrowed 
from tile base, rounded at tiie a[jex, with a deep, oblique inlra- 
huineral depression, tx.>gs long, stout ; anterior tibiae slightly curved 
inwards at the apex, and finely mucronato at the inner apical angle; 
posterior feinorii stout, elavate ; basal joint of posterior tarsi curved. 

Length 2,\„ breadth nim. 

Hab. S. Africa, Malvern, Natal (G. A. K. Marshall). 

One male, captured in August 1897. A nAher elongate, 
convex, shining, black insect, with a large humeral patch 
and the tarsi testaceous, tiie body clothed with long, 
cinereous hairs. The system of coloration is common to 
various other members of the genus. X. nafakrms, Pic. 
IS a very tlifferent insect. There are various Eastern and 
American species closely related to X. albopilosus. 

58. Xylophilus tnaciocephalus^ ii. sp. 

Moderately elongate, ratlicr convex, shining, sparsely, finely 
pubescent; obscure testaceous, the legs (tlic infuscatc po.sterio'r 

iJiiil. Xew Zealand Institute, Xo. 1, p, 54 (August 3a.''l910)- 
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femora and apex of tlic posterior tibiae excepted) paler, the ej^es 
black, the antennae {the third joint excepted), the suture and the 
indexed lateral portion of the elytra to about tlie Middle, and tlie 
under surface in part, piceous; densely, finely, the elytra more 
coarsely, punctate. Head {with the labrum) about as long as broad, 
convex, much developed behind tlie eyes, the latter small, promi- 
nent, transverse, emarginate ; antennae moderately long, joint 3 
very small, shorter than 2, 4-8 [9-11 broken off] rather stout, about 
as long as broad. Prothorax narrow, nearly as long as broad, 
abruptly narrowed in front, with a deep transverse depression before 
the base. Elytra convex, oblong, somewhat narrow'ed anteriorly, 
at the middle nearly twice as wide as the Imad, transversely depresscil 
below the base. long, ratlier slender ; posterior femora 

moderately incrassate ; posterior tibiae somewhat thickened; basal 
joint of posterior tarsi curved. 

Length 2^’y, breadth (elytra) i'*), mm. (^J?) 

Hab. S. ^FEiOA, Malvern, Natal (f7. A. K. Marshall). 

One .speoitnen, captured in June 1897. Recoj^riisable 
by the rather elongate head, small eyes, narrow prothorax, 
minute third antennal joint, coniparati vel y broad, convex, 
oblong elytra, and long legs. Amongst the numerous 
species here described, X. macrocephalus seems to come 
nearest to X. parvicolUs, Ch., from Assam. It bears no 
relatitniship to X. femoratus, Fairm., from Port Elizabeth. 

59. Xylophilus ovalis, n. sp. (Plate II, fig. 2G.) 

Oblong-oval, convex, subopaqnc (till dcnmled); rufo-testaceous, 
the eyes black, clothed with a very fiiie sericeous pubescence; the 
entire upper surface densely, minutely punctate. Head short, broad, 
obliquely narrbw’cd anteriorly (.subtriangular as seen from above), 
very narrowly cxlemled on each side beliind tlie eyes, the latter 
small, transverse, entire; antennae inserted at some distance before 
the eyes, short, rather stout, widening outwards, joints 2 and 3 
.subcqual in length, 4 a little shorter tlian 3, o-U) gradually becoming 
.shorter and wider, 5 and fi about .'i.s long an broad, 7-10 transverse, 
11 ovate, obliquely acuminate; apical joint of maxillary palpi 
subsec urilorm, somewhat rounded at tlie inner angle. Prothorax 
large, strongly transverse, trapezoidal, at the prominent anterior 
angles a little wider than tlic bend witli the eyes, almost unimpressed. 
Elytra broad, oval, moderately long, slightly flattened at the base. 
Legs rather short, slender, the posterior femora very little stouter 
than the others. 

I-enath 2, brpa<lt1i I mm. (9?) 

TRAXS. ENT. SOC. LOND. 1910. — PART I. (aI'C.) K 
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Rah. ^Mashoxaland, SAli.sbui'y [G. A. K. MarshaU). 

One specimen, captured in April 1900, This species 
could perhaps be referred to the section Olotelus, Muls. ; 
it is closely related to the widely distributed X, pallescens, 
Woll, (the type of winch was from Madeira); but differs 
from that insect in its much larger size, broader, more 
ootivex, oval shape, relatively wider prothorax, etc. 


South A}}ter{can Specieo. 


GO. Xylophilus ingens, n. sp. (Plate II, fig. 27, 
posterior leg, q.) 


broad, robust, dull {till denuded ) ; ferruginous or obscure 
ferruginous, tlie cj'os black, the liead in part, a broad space down 
the middle of the prothorax, the antennae toMards the tip, and the 
jiosterior femora and tibiae in part in 9, piceous, the elytra reddish- 
brown, w ith an indication of a common v-sliiiped dark^ mark before 
the apex (in J*); densely, finely, the elytra more coarsc-ly, punctate ; 
closely pnbeseent, the pubescence (in condensed into a common 
triangular patch within the v-siiaped subaidcal mark. Head short, 
broad, convex; eyes large, very deeply cmarginate, not nearly 
leaching the base of the lioud, separated by less than half their own 
widihin both sexes; antennae (. 5 ) very stout, moderately long, joint 
2 a little shorter than 3, 3-10 rapidly widening, 3-6 about as long 
as broad, j-10 transverse [li wanting], Prothorax much narrower 
than the lieaxl, transversely quadrate, abruj)tly narrowed in front, 
unimpressed. Elytra broad, long, snliparallel, flattened on the disc, 
rounded at the tip, obliquely compressed on each side below llie 
liumeri and with a dee]) oblique depression on the disc anteriorly. 
U’gs long, stout, more sh-nder in V; intermediate tibiae slightly 
cm led; posterior femora (y) moderately incrassate, simple; pos- 
terior tibiae straiglit, armed at the apex above with a long, stout, 
pallid spine in o (fig. 27), and with a smaller slender spine in ?;* 
basal joint of posterior tarsi slightly curved. 

Length 3^ ;U-, breadth umi. 


Hub. Brazil, Santa Catharina {Fri/). 

. O'le pair, the 0 in coiulitioii and wanting joints 
0;11 of tire antennae, Near A, laceriosm, Ch , from 
Guatemala, but with very differently formed legs in the 
d . I he stout spine a(, the apex of tlie ^ posterior tibiae is 

*Thc female of the allied X. »- 
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a peculiar character,’ the slender spine in the $ correspond- 
ing to the tuft of hairs present in the same sex of X. 
lacertoiius, forticornis, humeralis, and v-notatus. The malci 
probably has a long apical joint to the antennae. 

Gl. Xylophilus forticomis. Champ. 

The types of this species were from Chiriqui, Panamh, 
and Pic (Ann. Soc. Ent. Er. 1912, p. 281) has since recorded 
it from Trinidad, from a $ found b}^ 3Ir. Bryant. In the 
Fry collection there is a $ from Rio de Janeiro with the elytra 
unifoniily fuscous, and the pubescence not condensed into 
definite markings or fasciae, which must, for the present, 
be referred to the same species. X. {Elonvs) craesicornis, 
Pic, from Siinta Rita, Boa Sorta, and Petro polls, seems to be 
an allied form with enormously developed posterior femora 
in cJ; XT{Elonus) distincticornis, Pic, from Pcniambiiqo, 
has the head and prothorax partly reddish. 

62. Xylophilus trigultatus, n. sp, (Plate 11, fig. 28, ^.) 

Oblong, rather convex, shining, spai‘sely, finely pubescent; 
head, basal joint of antennae, pro thorax, posterior leiuora, and the 
intermediate femora at the middle, nigro piceous or black, the rest 
of the legs and antennae, and the palpi, testaceou-s; the elytra 
testaceous, witli a common, transverse, triangular scutellar patch, 
and a broad space at the middle of the di.se (extending from near the 
suture to the outer margin and there continued forwards to near 
the humeri), nigro-piceoua ; closely, finely, the elytra more coarsely, 
punctate. Head short, broad, extcruled on eaeJi side beliind the 
eyes, tire latter large, deeply emarginate, and separated by about 
half their own width; antennae rather stout, iiioderalely long, 
joint 3 .sliglitly longer than 2, 4-10 subequul, as long as broad, 4 a 
little stouter than 3, 11 nearly as long as 0 and 10 united, ovate, 
obliquely acuminate. Protliorax suhquadrate, convex, much nar- 
rower than the head, nearly as long as broad, narrowed in. front, tlio 
disc shallowly transversely grooved on each .skle at about the middle. 
Elytra w ider than the licad, .somewhat rounded at the sides, gradually 
narrowed from a little below the base, wjtii a deep, oblique, intra- 
lunneral dcpre.ssion. l.^gs ratlicr stout, moderately long; anterior 
tibiae slightly curved, suliaiigularly dihiteil on tlie inner side beyond 
tlie middle, and armed with a lung, .sharp mucro at the inner apical 
angle; posterior femora stout, strongly clavate, abruptly e.xcavate 
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at tlifi apex in front (appearing siibangnlarly inflated on the anterior 
a<(pect); basal joint ol posterior tarsi curved. 

T.rf^iiglli 2, binadtli { mm. 

Hab. Brazil, Bio de Janeiro [ex coU. Paftcoe). 

One male. Recognisable by the dark head, prothorax, 
and basal joint of the antennae, the testaccons, nigro- 
trimaciilate elytra, and the peculiarly formed posterior 
femora, of the "male, tlie insect in this respect approaching 
X. i-signatu.% Ch., from Chiriqui. 

63. Xylophilus suturifer. 

XyJopMbis (Zonanles) cinctipeHms, Cliamp., var. ? sntvrifer. 
Pic, Ann. Soc. Ent. Belg. xlii, pp. 202, 200 (1898). 
Hyhph’ilvs siikirifer, Pic, Cat. Hyioph. p. 18 (1910). 

Modnrulely elongate, ratlier bro.ad, very shining, fu'ely pubes- 
cent; head, basal joint of antennae, protliorax, under surface, and 
posterior femora (except at the base), nigro-piceons, the rest of the 
aiitcrmae and legs, and the palpi, testaceous; elytra testaceous, with 
a common triangular scutellar patch, two obkmg, transversely 
placed, s)ibconfiuerit patches on the outer part of the disc (the 
marginal one a little longer than the other), the suture towards the 
apex, and the apical imirgin narrowly, nigro-piceons; elosely, finely, 
the elytra more coarsely, punctate. Head short, bro.ad, narrowly 
extended on each side beliind the eyes, the latter largo, deeply 
emarginate, and separated by about half tlicir own width ; antennae 
rather stout, moderately long, joint 3 a little longer than 2, 4-'10 
stouter, very gradually decreasing in length, 10 transverse, 11 
acuminate-ovate. Prothorax broader tlian long, subquadiate, much 
narrower than the liead, transversely grooved across the middle. 
Elytra long, rather broad, narrowing fi’om about the middle, trans- 
versely depressed below the base, and with an oblique intra-huineral 
depression. Legs long, rather stout; posteriur femora stout, 
elavate; basal joint of posterior tarsi curved. 

Length 2R breadth 1 mm. 

Hab. Brazil {ex coll. Bownng), Boa Sorta [typc.s]. 

One specimen, apparently refcrublc to X. iiuiurifer, Pie. 
This insect is so closely related to A". IrujuiUiUis, from Kio 
de Janeiro, the ^ only of which is known, that I at first 
treated it as a variety of the ^ of that species; it has, 
however, much more elongate elytra, and the dark mark- 
ings at the middle of the disc are in the form of two oblong, 



53 


New or little-knoum Xyhphilidae, 

transversely placed, siiheoniluent patches. The example 
before me is without locality-label, but there can be little 
doubt that it is from Brazil. The sexual characters were 
not mentioned by Tic, and his types may be females. 

61. Xylophilus brasiliensis. 

Xyhphilm ( ? Zonantes) brasilifums^ Fic, Ann, Soc. Knt. 

Bel^;. xlii, pp. 262, 265 (1808). 

$. Oblong, .somcwluit conv’ex, very shining, clothed witli long, 
adpre.s.sed, pallid hairs ; head, basal joint of antennae above, pro- 
thorax, a large triangular patch on the outer part of cacli elytron 
at about the middle (extending obliquely inwards to near the .suture), 
the po.sterior femora (except at the base), and the under surface 
in groat part, nigro-piceous or piccous, the lost of (he antennae, 
elytra, and legs, and the palpi, te.staeeou.s ; clo.sely, finely, the elytra 
coansely, pj^nctate. Head short, broad, narrowly extended on each 
side behind (he eyes, the latter very large, emargiriate, and somewhat 
narrowly separated; antennae moderately long, rather stout, joint 
3 a little longer than 2, 4-10 very gradually decreasing in length, 
10 transverse, 11 acumiiiale-ovatc. Protliorax a little narroAser 
than the head, transverse, .subqnadrate. Khtra moderately long, 
subparallel to about the middle, with a deep, oblique intra-lmnicral 
depression, a space on each side of the suture thus appearing tumid. 
Jjegs long; po,sterior femora stout, clavate; basal joint (d posterior 
tarsi curved. 

Jxingtb 2^, breadth 1 mm. 

Hab. Brazil, Kio dc Janeiro (Fry), Boa Sorta and Potro- 
polis [typos]. 

Two specimens, apparently' feinali?.s, Very like the 
in.sect here identified as X. suturifer, Pic, but with, a rela- 
tively broader protliorax, the elytra shorter and wanting 
the scutellur patch, the largo triangular lateral patch 
extending obliquely inwards to near the. suture. The types 
of X. hraaiJmme not having been seen by me, a description 
Is given of the e.xamples in tlm British iMuseum ; the male 
is 'stated to have very stout po.stedor femora, 

65. Xylophilus prehensus, n. sp. (Plate II, fig. 29, 
anterior leg. o'J 

j. Oblong, rather convex, .shining, cloliied with rather long, fine 
liair.s; testaceous, (he luxul, antennae (the tip of the eleventh joint 
e.\.ceptcd), protliorax, a transverse patch at the luiddlc of each 
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elytron (not reacliing tlie suture or outer uiar^rin), and the inter- 
mediate ami posterior tibiae tOM-ards the aiiex, nigro-piccous or 
piceous; closely, finely, the elytra more coarsely, punctate. Hoad 
very broad, short, nurro^^ly extended on each side behind the eyes, 
tlio latter extixanely hnyt', deeply emarginate, veiy narrowly separ- 
ated; antennae stout, long, joint 2 short, 2 a little longer, 4~10 
wirier, about as broad ns long, 11 stout, neaily as long as 9 and 10 
united, oblifpiely acuminate. Prothorax convex, much narrower 
than the hea<l. broader than lojig, siilMpiadrate, narrowed in front, 
trauKvcrsely dojiro.ssed across the middle of the disc. Klytra wider 
than the head, gradually narrow ed from the base, with a shallow, 
obliipie, in( ra-huinoral de}>rcssion. Legs long, stout ; femora clavate, 
the posterior pair very stout ; anterior tibiae (fig. 29) sinuate willrin, 
ahruptly bent hiw iirds beyond the middle, and armed w ith a long 
sharp nuioro at llie inner apical angle; posterior tibiae widened and 
feebly sinuate; basal Joint of j)osteriur tarsi curved. 

licngtli 21, breadtli 1 mm. 

lltxh. Amazons, betwocii Pant and ^antarem (//. //, 
cSthd/t). 

One male, received in 1875. Very like X. 

(figured clscwliere by jnyself and also b)’- Pic), but with 
the antennae stouter and not quite so long, all the femora 
stout an<l clavate (the anterior pair tnore thickened than 
usual, and the posterior pair very stout}, the elytra nar- 
rowed from the base and less elongate, the eyes extiemelv 
large and subapproxiinatn. V. {Zonanlen) hrmiliemis. Pic, 
the o of which is known, must be an allied form, but the 
description does not accord with the present insect. X. 
mgrkoUif!, Oh. (renamed nlriceps by Pic), from Grenada and 
Trinidad, has the upper surface similarly coloured, but it 
diifers in other respects. This is one of five species cap- 
tured by Mr. H. II. Binith on the Amazons, each repre- 
sented by a single example, two of them too imperfect 
for description. 


66, Xylophilus obseuricolor. 

Hyhphihs (? Zonantes) obscuyicohr. Pic, Ann. Soc. Ent. 
Fr. 11)05, pp, 261, 261, 269. 

o^ Oblong, ratimr convex, .shining, clothed w ith long, fine, ad- 
pressed, eiiicreous hairs; piceous, the head black, the mouth-parts, 
palpi, antennae, and legs (the outer half of the posterior femora 
excepted) testaceous; closely, finely, the elytra coansely, punctate. 
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Head short, broad, narrowly extended un each side behind the eyes, 
the latter large, deeply einai^inate, and narrowly separated ; antennae 
rather eJender, moderately long, filiform, joint 3 longer than 2, 4-7 
much longer than broad, subequal [8-11 broken oil]. Prothorax 
much narrower than the head, transversely siibquadrate, abruptly 
narrowed in front. Klytra oblong, wider than the head, siihparaHel 
in their basal half, tjaiis verse ly deprt^ssed below the base, and with 
an oblique intra-Iiumeral depres.sion. Legs rather stout; anterior 
tibiae curved, sharply mucronate at the inner apical angle ; posterior 
femora much thickened, clavatc; posterior tibiae widened; basal 
joint of posterior tarsi slightly curved. 

length 2J, breadth inni. 

Hah. Brazil [type], Hio do Jajioiro (iV//), Petropolis ? 
(.we. Pic). 

One male, apparently referable to X. obscnricolor, Pie, 
near .X. JfiguUalvs, su(nrifer, bnmlwnm, etc., but with 
more slender, .subfiliform antennae and entirely pieeoiis 
elytra. The simply curved anterior tibiae of the ^ (a 
character mentioned by Pic, tiiough tiot recognised by him 
as a sexual mark of distinction) .separate.s X. ohscnncolor 
from the same sex of X. triguttatus, etc. The apical joint 
of the antennae (wanting in the specimen before me) is 
said to be dilated. X. aremtipes. Pic, from Brazil, is 
described a.s having similarly arcuate anterior tibiae in 

57. Xylophilus rectUasciatus, n. sp. 

9 . Oblong, ratluT broad, inoderatoly convex, sliining, clothed with 
long, fine, adprossed, pallid liaiis : pieoous, the antennae, palpi 
nioiith-parts^elytra (a conitnon, transverw, laterally extended inecliaii 
fascia cxee[)ted), arid tegs (the slightly infiiscate posterior femora 
excepted), testaceous; densely, tlncly, the elytra a little more 
coarsely, punctate. Head short, moderately broad, narrowly ex- 
tended on each side behind tlic eyes, tlio latter large, deeply emar- 
ginate, and somewhat nurrovvly separated ; antennae rather slender, 
comparatively short, joint 3 .slightly longer than 2, 4-10 subequal 
in length, 11 stouter, acuiuinate-ovatc. Prothorax small, much 
narrow'er than the head, transversely subquudralo, abruptly nar- 
rowed in front. Elytra much wider than the head, subj>arnllel in 
their basal half, with a shallow intra-liuiiieral depression. I^egs 
rather slender, the pasterictr pair much stouter, tiro femora of tlie 
latter clavate ; basal joint of posterior tarsi almost straiglit. 

Length 21, breadth 1 mm. 
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Hah. Bra/jl, Kio de Janeiro {Fry). 

One specimen. Separable from the insects here referred 
to, X. bmsHiensis and X. suiurifc.r, Bic, by the more slender 
antennae and the more finely punctate, rectifasciate 
clvtra. The basal joint of the antennae shows no trace 
of infuscatioii. 


68. Xylophilus insularis, n. sp. 

9 . Otiorif', ratlier bmtd, lobiist, sliining, clothed with long, pallid 
liaira ; head and a narrow', common, post-median fascia on the elytra, 
extending forwards along the sirh's, nigro-pieeous, the prothorax 
rufo-piceoiis, the under surface obscure ferruginous, tlie rest of the 
elytra, the moutii-parts, antennae, and logs testaceous; closely, 
tinely, tlie elytra mom coarselv, punctate. Head .short, very little 
wider tlian tlie prothorax, narrowly extended on each aide behind 
the eyes, the latter large, deeply einarginate, and somewhat narrowly 
Kcparaled; antennae .sliort, ratlier slender, joint 3 scarcely longer 
than 2, U and 10 tramverse, 11 stout, obliquely acuminate. Pro- 
thorax convex, tninsverse, very gradually narrowing from the ba.se. 
uninipres.sed. Klytra oblong, convex, broad, slightly rounded at 
the sides, with a shall<)^v intra -humeral depivssion. Ugs long, tlie 
posterior pair stout, the femora of the latter strongly clavate; basal 
joint of posterior tarsi iuciiatc. 

Length 2r, breadth 1 mm. 

Hnb. Brazil. Illia Santo Ainaro. near Santos (G E 
Bryant : 13. iv. 1912), 

One female, sointnvhat discoloured. Very like X. recli- 
fasciatus, from Bio de Janeiro, and similarly coloured ; but 
larger and more convex, with a broader, less quadrate 
protborax, the apical joint of the antennae stouter and more 
acuminate, and the basal joint of the postevior tarsi stromdv 
arcuate. The iaterallv extended dark median fascia'^of 
the elytra is placed a little beyond the middle. 

60, Xylophilus latefasciatus, n. sp. 

$. Short, broiid, ratlier convex, shining, spar.s(>ly pubescent; 
iiead, iir<)thora.x, a broad, complete median fascia on tlie elytj-a, and 
the posterior femora in part, black or piceous, the rest of the elytra 
(a large, subobsolcte, triangular .seuteliar patch, extending down- 
ward to the median fascia, excepted) hnd legs, the antennae, and 
mouth-parts tcstaceou.s, the under surface ohsimro ferruginoij.s ; 
Iicad rather sparsely, finely, the prothorax and elytra closely and 
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more coarsely, punctate. Head sliort, bruad, narrowly siibangu- 
larly extended on each side behind the eyes, the latter large, emar- 
ginate, and separated by about half their own width ; antennae 
rather stout, comparatively short, joint 3 slightly longer than 2, 
3-10 gradually decreasing in length, 8-10 transverse, U stout, as 
long as 9 and 10 united, obliquely acuminate. Prothurax .strongly 
transverse, nearly as wide as the head, parallcbsided, almost un- 
impressed. Elytra short, broad, slightly rounded at the .sides, 
unimpressed. I.egs moderately long, tho posterior pair stout, with 
the femora strongly clavatc and the basal joint of the tarsi curved. 

Jicngtli li, breadth 1 mm. 

Hah. Amazons, betwoen i^ara and Santarem {//. H. 
Smith). 

One speeijnen, a-ssuiued to be a female, A shojt, broad, 
convex form, with brciadly nigro-fitsciate elytra, a darl< 
head and prothorax, and the rest of the tipper surface (a 
faint scutOTar patch excepted), the antennae, and legs (thjc 
posterior femora excepted) tcstaccons. A fragmentary 
from Tole, Panama, provisionally placed by me under 
A. aequiirniialis. Oh. (B. C.-Am., Coleopt. iv, 2, p. 181), 
with the eyes much larger and subcontiguous, the tri- 
angular scutellar patch darker and well defined, and the 
anterior tibiae feebly curved and suh.sinuatc within, seems 
to belong to the same .species. 

70. Xylophilus amazonicus, n. sp. 

d- Oblong, soniowhat depressed, suhopaque, clotlied with very 
fine sericeous pubcseenco; nigro-piecons, w ith the anferior margin 
of the prothoi-ax and the under surface obsciii-c ferruginous, llie 
mouth -parts, antennae, and legs, and the base of the elytra broadly, 
testaceous; the entire upper surface densely, minutely jnmetate. 
Head large, broad; eyes very targe, occuijying the whole of the 
sides of the head, feebly cuiarginate, soinewliat narrowly separated 
above; antennae slender, Jiioderately long, joint 3 much longer 
than 2, 3-10 very gradually <leereasing in length, lungci' than broad, 
11 acuminate-ovate. Prothorax much narrower than tlie head, 
broader than long, subquadrate, narrowed in front, with a broad 
transverse depression before the ba.se. Elytra oblong, imicii uider 
than the head, gradually widened to t!i(' middle, transversely de- 
pressed below tho base. Ix'gs short, slender; jKisterior femora 
moderately incras.satc and with a narrow pallid pad along their 
lo«er face. 

U'ngtli 1 breadth jj imn. 
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[lab. Amaxons, between Para and Santareni {H. H. 

Qjie specimen, assumed to be a male. Smaller and less 
convex than X. Jlavipes {mira.); the elytra broadly testa^ 
ceous at t he base ; the antennae similar, but with a smaller 
apical joint; the eyes much larger and subapproximate; 
the posterior femora with a similar narrow flavous pad 
beneath. The puncturing of the elytra is extremely fine. 

71. Xylophilus dryophiloides, n. sp. 

,j. 01)lon",(lii!l,cloth('(l with a fine, ^I’eyisli, sericeous pubescenee ; 
nijfm-piceous, the antennae, palpi, and legs (the iiilnseatc posterior 
femora and apices of the posterior tibiae excepted) testaceous; the 
entire upper surface densely, finely punctate. Head short, broad; 
ej'es very large, feebly eiuarginato, se para te<l by about half their own 
width, occupying the wlmle of the sides of titc licad ; antennae long, 
rather stout, joint 2 short, 3 longer and narrower, 4r-lti wider, sub- 
triangular, sulieqnal, longer tlian broad, 11 aemoinate-ovate. Pro- 
thorax much narrower than the head, transverse, subquadrate, 
abruptly narrowed in front, confiuently bifoveatc at the base. Elytra 
oblong, inneh wider tlian the head, feebly, traiLsversely depressed 
below the base. I^egs short, slender; posterior femora thickened, 
with a narrow, projecting, pallid pad along their lower face. 

length 2, breadth 1 iinu. 

Hab. Brazil, San Paulo (Fn/). 

One male, This iiiseet bears a striking resemblance to 
the European Dryophilus j^nsillus, Gyll., one of the Ano- 
biidac. It is very like the same sex of X. Ilavipe.s, but has 
the antennae much longer and stouter (joints 4-10 sub- 
equal in width, 11 thus appearing relatively narrower), 
and the eyes larger and more approximate. The general 
coloration ia exactly that of X. JJavipes. 

72. Xylophilus flavipes, n. sp. 

(J. Oblong, dull, finely sericeo-pubosue-nt ; nigro-piceous, (he 
antennae, palpi, and legs (the slightly infuscate posterior femora 
excepted) testaceous; the entire upper surface densely, finely piinc* 
tate. Head short, moderately broad ; eyes large, distant, feebly 
emarginate, occupying near the whole of the sides of the head; 
antennae short, slender, joints 3-10 siibeqiial in length, but grad- 
ually becoming a little wider, 3 longer than 2, 11 stout, obliquely 
acuminate. Prothorax much narrower than the head, transverse, 
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subquadrate, abruptly iiarruwed in Irunt, bifuvcatc at tlie base. 
Elytra oblong, much wider than the head, feebly transversely de- 
pressed below the base, the humeri rounded. slender, rather 

sliort; posterior femora moderately thickened and furnished \vith 
a very narrow projecting pad along their loucr face. 

I,englli 2, breadth 1 mm. 

Hnb. BRAXTf/, San Paulo {Fry), 

One male. An oblong nigro-pi coons iiisoct, with slender 
testaceous limbs. The apical joint of the antennae abruptly 
stouter, the posterior femora with a narrow projecting pad 
along their low'er face, much as in the same sex of X, 
Jragtiis^ bicolor (rcinimed championi by Pic), wiifasciahis 
and inflaitts, Ch. X. jlavipes is so like X. dryophiloides, 
from the .same locality, that it was at first treated by me 
as the $ of the same species; the difference in the form o[ 
the antcimae, however, is too great to be simply sexual,* 
and the st.^ctnre of the posterior femora is certainly that 
of a male. 


73. Xylophilus fuscofasciatus, n. sp. 

O. Short, broad, subopaqiic, thickly clothed witli fine silky 
pubescence ^ ob.scure ferruginous, the elytra brown, with a common, 
narrow, transverse, fuscous fascia just behind tlie middle, tlie 
antennae and legs testaceous ; the enlii'c upper surface densely, 
finely punctate. Head short, very little wider than the prothorax; 
eyes moderately large, distant, feebly emarginate, occupying almost 
the whole of the sides of the head; antimnae short, joint.s 1 and 2 
.stout, 3-6 slender, subeqiial in length, 3 sliglitly lunger than 2, 7- 10 
rapidly widening, 10 transverse, 1 1 stout, ovate, obliquely acAini inale. 
Protliorax strongly tran.sversc, the angles obtuse, the disc shal- 
lowly bifoveate at the base. Elytra broad, much wider tluin the 
head, somewhat rounded at the sides, siial lowly, transversely de- 
presserl below tlie base. i>egs short, slender, tlie posterior femora 
a little stouter than the others. 

length (with liead retracted) li, breadth 1 mm. 

Hab. Brazil, Rio de Janeiro [Fry), 

One specimen. A sliort, broad, densely pn nctute, .sericeo- 
piibft.sccnt, reddish-brown insect, tvitli broad, faintly nni- 
fiisciate elytra, short, slender limbs, and very feebly emar- 
ginate eyes, which occupy almost the whole of the sides of 

* Greater than between the sexes of the European X. [Evgkms) 
pt/(!>tiaeus, de Geer. 
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the head, the head and prothorax siibetpial in width. It 
can be placed in the section Ololelvs. 

7-1. Xylophilus dentaticornis. (Plate II, figs. 30, 30a, 
Hjjlophilm (lenialkonm. Pic, Ann. Soc. Knt. Fr. 1912, 

p. 282. 

The unique t>pe of this extraordinary insect was cap- 
tured by Mr. Bryant in Trinidad, in February 1903. It 
is, of course, a and to Pic’s description may be added : 
anterior tibiae much thickened ; anterior and intermediate 
femora, and intermediate tibiae, slender, tlic latter straight; 
posterior femora rather stout, davate. A subcylindrical, 
pallid insect, with the head, and a small patch on each side 
of the clvlra at about the middle, black; the head stronglv 
dcfloxod; the eyes extremely large and contiguous in 
front; the antennae (fig. 36a) long, with y>ints 5-10 
strongly dentate within and 11 crescentil'orm ; the pro- 
thorax not much narrower than the elytra. 11. ilenUiii- 
conm should perhaps form the type of a separate gciuis. 
The general structure is sugg('stivc of that of Blumeno- 
philus, Pic (1911), type B. extenicnotatus, from Krazil, the 
smaller cve,s and normal antennae of the. latter being 
suggestive of Q. 

75. Xylophilus trinitatis, n. sp. 

Hlfiophilm bmirativts, Cho.rnp.. vfir.. Pic. -Inn. Soc. Ent. 

Fr. 1912, p. 2S1. 

o'. Elongate, rather narrow, clull, the elytra nwilerately sliining, 
clothed with long, pallid, adpressecl haiiis; 1u‘;ul, protliorax, and 
under surface, the anlenuac with joints 1, 2 and 1 1, and the tips of 
the rami, the anterior and intennediatc femora at the apex, the 
posterior femora entirely, and the posterior tibiae in part, black 
or piceou.s, the rest of the antennae and leg.s testac(>ous or tiavoiis; 
tire elytra testaceous, with a euuunon, transverse patch on the disc 
below the base, another before the apex, and a laterally-extendetl, 
complete median f.iacia, nigro-piccous ; liead densely, finely, the 
protliorax riigosely, and the elytra very cuurscly, subcon fluently, 
punctate. Head very large; eyc.s enormously developed, contigu- 
ous, deeply emarginate, occupying the whole of the sides of the 
head; antennae long, joints 4^10 each' with a. long ramus, 11 iong, 
angularly dilated beyontl the middle. Protliorax about as long as 
broad, narrow. Elytra not wider than the head {with the eyes), 
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moderately long, ratlier convex, subparallel. Legs long, the posterior 
femora strongly clavate. 

Prolhorax and under surface rufescent; antennae norma!, 
rathor stout, moderately long, joint 2 short, 3 much longer than 2 , 
3-10 gradually decreasing in length, 11 stouter, acuminate-ovate, 
1 , 2 and U infuscate; eyes much smaller, well separated; elytra 
Ijfoader tlian the head. 

Length 2-2^, breadtti 1-1 mm. (, 5 * 9*) 

Hah. Trinidad {G. K. Tinjanl : ii. 1903). 

One pair, treated as a var, of A". hrei'ira)m(fi, Oh., from 
Cbiiitpii, but differing in various respects from that insect : 
the antennal rami of the ^ are much longer, as long as in 
the same sex of A. trifascialus, and one only of the apical 
joints is infuscate in 2; the elytra are, relatively narrower 
(not wider than the head iji 0 ), para]l<!l-.sided, and less 
coarsely punctate; and the posterior femora are not so 
stout. ^ 

AnliUeaii Species. 

70, Xylophilus halticoides, n. sp. 

Oblong, broad, robii.st, shining (\slic]i denuded); head, piotliorax, 
and posterior femora nigfo-picuous or piccou.s, the elytra reddish- 
kowji, paler al (he base, with a broad indeterminate darker space 
uu each side, the ajilemiae (the basal joint in part excelled) and 
p;ilj)i, the rc.st of the legs, and the under surface in great part, fer- 
ruginous or rufo-testaceons; densely, finely, the elytra iuom coar.sely, 
punctate, clothed with line adpressed jtuU-seence. Head short, 
liroad, narrowly extcjuled uii each side behind the eye.s, the latter 
vcr\ large, deeply enuirginate, and srimeuhat nairowly separated; 
sntemiae jnuderately long, stout, joints 2 and 3 very small, equal 
in length, 4^10 gradually decreasing in length, 4 ice as long as 3 , 
5-10 transverse, 11 ucnmimUc-ovale. Prothorax about as wide as 
tlie head, strongly transverse, .subquadrate, abruptly naiToned in 
front, the anterior angles rather ])roniiiieiU, the di.se unimpressed. 
Elytra broad, oblong, .somewhat rounded at the .sides, feebly, tran-s- 
versely depres.s«l below the base. 1 ^'gs rather short, comparatively 
stout; posterior fenuna very stout, strongly clavate, arcuate in 
from; posterior tibiae and basal juijit of f)o.sterior tarsi straight. 

Umgth 2, broa<Ith I min. ( j y) 

Hah. Antillks, (h'eiiada, Mount Iniv Estate, Leeward 
side (//. //. Sndlli). 

One specimen, omitted from my 1890 list. A riitlier 
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broad, robust forjn, with, stout rufo -testaceous antennae, 
dark head and prothorax, reddish-brown elytra, and the 
postej'ior femora so much thickened as to resemble those of 
a Hallica. 

77, Xylophilus atoraarioides, n. sp. (Plate U, fig. SI.) 

StiDi't, convex, ova], sparsely, finely pubescent; testace- 

ous, tlie eyes black, the elytra each with two, more or less confluent, 
oblong fuscous patnlics at t!ie middle of the disc, together forming 
an interrupted fascia ; rather spansely, finely, the elytra more coarsely, 
punctate. Head short, broad ; ej’es largo, distant, occupying nearly 
the whole of the sides of the head, very feebly emarginate ; antennae 
short, A’cry slender, thickened at the base and towards the tip, joints 
1 and 2 stout, 3-8 narrower, subeqnal in length, 3 about as long as 
2, l)-ll wider, forming a loose club, 1 1 ovate, stout, blunt at the tip. 
Prothorax very short, narrower than the bead, with two deep foveue 
bcfiue the base. Elytra somewhat oval, convex, luu^h wider than 
the head, transversely depressed below the base. Ixgs short, slender, 
the posterior femora moderately incrassate. 

J*uigth 1, breadtli | mm. (9?) 

Hob. Antilles, St. Vincent (//. II. Smith). 

Two specimens. A minute, convex, testaceous form, 
W'ith an extremely short prothorax, very diilerent from any 
(jther species of the genus kiinwtr to me. The elongate 
basal joint of the posterior tarsus separates it from Cnopus. 
The eyes might be described as entire, and X. a{0}narioide.<i, 
tiiereforc, approaches Olotelm, Muls. The examples de- 
scribed were placed aiiiongst the Cryptophagids when 
Hr. Smith's Antillean captures were sorted, and the insect 
was thus ouiittc<l from my list (1^90) of the Xylophilids 
of the Island. 

Since the preceding pages have been in type, Mr. E. W. 
Eeigusou, of Sydney, has sent me three additional species 
of Xylophilus flora Australia, all apparently new, and the 
opportunity is tukeji of inserting descriptions of tliein 
at the end ()f this paper. Tiicy have been examined by 
Hr. A. .M. Lea, and returned as unknown to him. The 
types have beeti presented to the liritish Husenm. 

78. Xylophilus duplocinctus, n, sp. 

Oblong, robust, shining, somewhat coamely pubescent; ferru- 
ginous, tbe Uciicl black, tbe legs acnl elytra testaceous, the latter 
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with two common, slightly undulate, narrow, nigro-piceous fasciae 

one, at about the basal third, interrupted at the suture, the 

other, beyond the middle, not reaching the outer margin ; closely, 
finely, the elytra much more coarsely, punctate. Head large, 
broad, narrowly extended on each side behind the eyes, the 
latter very large and some\vhal narrowly separated; antennae 
moderately long, rather stout, joint 3 a little longer than 2, 3 and 4 
subequal, 5-10 slightly shorter, 11 ov-ito, stout, obliquely acuminate. 
Pro thorax transversely subquadrate, narrower than the head, 
rather convex, feebly canaliculate down the middle posteriorly, 
wilhoiifc definite foveae. Elytra wider than the head, rather short, 
subparallel in their basal half, with a deep, oblique, intra-humeral 
depression. Legs comparatively short and stout, the posterior 
feiJiora clavate, the basal joint of the posterior tarsi curved and 
about half the length of the tibia. 

Ijcngth 21 mm. {(J ?) 

Hob. QuERNSbAi^D, Cairns {Ferguson). 

One specimen, in good condition. Not unlike X. 
ceyloniews, Pic, but with a black head, and more coarsely 
punctate, nigro'bifasciate elytra. There are also many 
allied tropical American forms. 

79. Xylophilus fergusoni, n. sp. 

y. Oblong, ratlier convex, shining, clothed with very fine, silky, 
cinereous pubescence; black, the iicad (the eyes excepted), pali>i, 
joints 1-3 of the antennae, the protliorax, and legs riifo'te.staccous 
or testaceous ; the head and prothorax sparsely, the elytra closely 
and much more dLstinclIy, punctate. Head broad, transverse; 
eyes large, separated by about one-half their ouu width (a-s .seen 
from in front), and extending out\\ards beyond the very short 
post-ocular portion of tlie head ; antennae long, not very slender, 
joint 3 short, slightly longer tlian 2, 4 -10 longer and thicker, obconic, 
subequal in lenglli, 11 stout, netuly u.s long as 9 and lU united, 
obliquely acuminate. Hrothorax narrow, subquadrate, broader 
tlian long, with two deep tran.sverso impressions at the base and 
an indication of a shallow transveme groove in front of this. 
Elytra oblong, nearly twice as wide as the prolhorax, subparallel 
in their basal half, fiatteneil on the disc and obliquely depressed 
below the base, the sutural region tumid towards the apex. Legs 
long, .slender; anterior and intennediate tibiae feebly curved; 
posterior tibiae distinctly sinuate, rapidly widened outwards, 
truncate at the aptex, .and closely set with slun-t liairs behitul the 
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inner ajtical angle; l>asal joint of posterior tarsi elongate, very 
slender, straight, more than half the length of the tibia. 

Jjenglh 2 mm. 

Hah. Kew South Wales, Sydney (Feryuson). 

One tnulc, in perfect condition. An isolated form, with 
peciili<arly shaped posterior tibiae in the male, a rufo- 
testaceous head and protliorax, and black, sericeo- pubescent 
elytra. The exposed penis-sheath, is long and slender. 

80. Xylophilus fracticollis, n. sp. 

Short, shining, finely pubescent; head (except in front) and 
prtitliorax nigro-piccons, the basal and apical margins of the latter 
rufeseent, the antennae (the infnscate apical joint excepted), elytra, 
and legs testaceous, the under surface obscure ferruginous; head 
and protliorax very linely, sparsely, the elytra closely and more 
strongly, punctate. Head broad, narrowly exteiulecl on each sside 
behind the eyes, the latter large and separated by their orvn 

width (as seen from alrove); antennae short, slendfrr, thickened 
towards tlie tip. joints 1 and 2 also stout, 3 small, 4-0 longer, 
subequal, 10 transverse, 11 ovate, stouter than the preceding 
joints, Pi'othorax small, transversely suhquadrate, grooved across 
the middle, and with a very deep, transverse, ineaially interrupted, 
depression before tlic base. Elytra about twice as broad as the 
prothorax, short, guhparallel in their basal half, deeply, transversely 
dop?'ossed below the ba.se. Digs slender, the posterior pair not very 
elongate, llteir tibiae .straight, gradually widened from the base to 
the .apex (thus appearing olongato-triangnlar), the basal joint of 
their tarsi nioie than half the length of the tibia. 

Ix?ngth I J mill, (d ?) 

Hah. New South M'ales, Sydney {FerguBon). 

One specimen, soinewbat criisbcd, but with the head, 
antennae, and prothorax uninjured, and the insect in 
sufficiently good condition for description. The sub- 
clavate antennae, the transversely grooved, deeply im- 
pressed prothorax (much .as iti X. niaktccanns), and the 
gradually widened posterior tibiae, are characteristic. 
Compared with A . malaecanns, the present insect is less 
elongate and very differently coloured, and the antennae 
are otherwise formed. 


Explanation of -Plates I, II. 

L&e K.i-phn(xliijths /(iciny Ihf. Pi..\tes.] 





Explanation of Plate L 


Fig, 1. Hylobaenus fasciatus, Pic, 9 ? [Ceylon]. 

2. „ fracticc»Tiis, n. sp,, [Assam], antenna. 

3, N otoxeMgli’Jfie.8 iTn/pressicollis, Pic, ^ [Trinidad]; do, protite 

of head and prothorax. 

4. Euxyh'philus 'princi'palis. Champ,, 9 [Ceylon]; 4a, liind 

leg, cJ- 

5, Xylo-philus ^podagricus, n. sp., [Tenasserini], 


6, 

- 

arthriticus, n. sp., [Assam], anterior Icp: ; 

6a, intermediate leg ; 66, posterior leg. 

7. 


cylindricomis, n. sp., o [Assam], anterior leg. 

8. 


imayanus, n. sp., c? [Tenasseriiu], anterior leg. 

9, 


trinotatus, n. sp., $ [Tenasserim]. 

10. 


nilgiriends, n. sp., J [Nilgiri Hills]; lOo, 
anterior leg. 

11 . 


barldcomis, n. sp., cj [Nilgiri Hills], antenna. 

12 . 


clavigtr, n. .sp., ^ [Siam], antemia. 

13. 


penicilkUus, n. sp., ^ [Manipur, India], 

14. 


furcatimanus, n. sp., c? ['J’enas.serim]; 14a, 
anterior tibia and tarsus, from beneath. 

15. 

„ 

andamanensis, n. sp., <5 [.iVndaman Islands]. 



Explanation of Plate II. 

Fw. 16. Xyhphilus deUatus, n. sp., <3 [Nilgiri Hills]; IGa, head in 

17. 

profile. 

„ palHditarsis, Pic, 3 [Ceylon], head from in 

18. 

front. 

„ troglodytes, n. sp., 3 [Selangor], 

19. 

„ uncifer, n. sp,, 3 [Bombay], intermeajaie leg. 

20. 

„ aniwlicomis, n. sp., 3 [Tenasscrim], 

21. 

„ megahee/phalus, n. sp,, d [Larat], 

22. 

„ bigmimtus, n, sp., [Ceylon], 

23. 

„ peciinaius, ii. sp,, 3 [Hong Kong], posterior leg. 

24. 

„ spinirmn'iis, n. sp., 3 [Hong Kong], anterior 

leg. 

„ luniger, n. sp., o [Moko Hinou Island, N, 

25. 

26. 

Zealand] ; antenna. 

„ ovalis, n. sp., [Mashonaland], 

27. 

„ ingens, n. sp., 3 [Shi. Catharina, Brazil], 

28. 

posterior leg, 

„ ingnitatiis, n. sp„ 3 [Bi<^ de Janeiro]. 

29. 

„ preJierisus, ii. sp., o' [Amazons], anterior leg. 

30. 

„ dentaticornis, Pic, 3 [Trinidad]; 30a, antenna. 

31; 

„ atomarioides, n, sp. [St. Vincent, W.I.]. 
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IL New Lepidoptera from the Sehouten IsUaids. By J, J. 
JoiCEY, F.L.S., r.Z.S., F.E.S., and G, Talbot, 
F.E.S., mth description of a new Tineid by J. 
Hartley Durr ant, F.E.ft. 

[lieiid October Gtli, 1915.] 

Plates III-VI, 

The present paper is a continuation of one on Biak Lepido- 
ptcra by Messrs. Joicey and Noakes which appeared in the 
Transactions for 1915, Part 11, p. 177 et seq. 

The specimens were collected mostly on Hiak by Messrs. 
A-, C., and F. Pratt during May and June 1911, and some 
were obt*ined on the adjacent island of Soepiori (Mysore) 
at Korrido. 

The types are in the collection of Joicey except where 
otherwise stated. 

It may be said here that the expedition made by Messrs. 
Pratt to the Schouten Islands has added greatly to our 
knowledge of their Lepidoptera. The present paper 
brings the number of new forms discovered by these 
indefatigable collectors up to sixty-one. 

The follo\ving notes on the island of Biak and its Lepido- 
ptera, communicated to us by Mr. Felix Pratt, will be of 
interest. Very little information on this island is to be 
found ill geogiuphical literature. 

“ On Biak, as on most island.s out here, the commonest 
insects are Danaids and Satyrids. To the east, Appias 
and Catopsilia, particularly the former, were exceedingly 
common, i. e. for thi.s part of the w oild. In South America 
forty to lift}' (Jatopsilia in one sweep of the net is quite 
possible on a mule road, Such a take out here is an im- 
possibility; four or five at once would be unusual. To 
the west, although the country is open and suitable to 
rapid-flying Picrid.s, the Appias and Catopsilia were con- 
spicuous by their absence. In fact, speaking from the 
standard of most tropical islands, butterflies in general 
are rather rare on Biak. 

“ The difference bet^veen the forms on Biak and their 

TRANS. ENT. SOC. LOND. 1916. — PART I. (AUG.) F 
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allies in New Guniea and Jobi (Jappeu), as far as is known 
witlj regard to the latter island, is remarkable. The same 
applies to the flora. Further, there are no paradise 
birds, kangaroos, cassowaries, or hornbills, yet all these 
are plentiful on .Tobi, not thirty miles away. Yet the 
Goimi vkioriae (crown pigeon), which is a particularly 
heavy bird and can fly only a very short distance, is quite 
plentiful. This bird may, however, have been imported 
from Humboldt Bay centuries ago when there was perhaps 
coit\]mmication with the more eastern districts. There 
is a lighter atraii\ in many of the natives and some even 
have straight hair. This points to some past connection 
with the iiati.ves of the islands at the other end (south-east) 
of New Guinea. Were it not for the fact that Biak is 
apparently new land, one might suppose that it belongs 
to a former continent or great island. According to a 
missionary, one part, a small mou]\tain, shows signs of 
being of very ancient formation ; this tallies' vvith the 
native folk-lore. 

“ The formation of Biak is coral-limestone. There is 
anchorage on the south coast at iMokmen, but I believe none 
on the north. In places one can stand on the edge of the 
coral reef at low tide and sound without finding any bottom 
at sixty fathoms, as at Bosnek on the south-east corner. 

“ The prevailing wind is, of course, the south-east. This 
is a trade wind and really blows all the year round, but 
what is know'u as the south-east monsoon blows from 
April to Sepieiiiber. Then the north-w^esterly squalls 
Ix^gin. 

The altitude is mjt greater than 200 or 300 feet except 
in one part to the north, where a mountain runs up to 
2000 feet. This, however, is not high enough to produce 
mountain forms. 

“ There are no swamps on the island, and behind Warido 
on the west are undulating plains. Here, in patches of 
secondary growth, most of the Delia.'! ^Ye^e lovmd. 

One might stop a eonsidcvable lime on Biak and get 
vere few Delias. Perhaps a few viipkeniia ^ and. may 
be, both sexes of mvldcolor if one happened to see the 
jainbosa tree in flower on the sea .shore. To get Delias. 
part iniliirly the females, one must find the flow'ering tree.s 
which they liaimt, and w'ait patiently in the branches 
during the sunny hours ; 4 p.ni. i.s a good time for fcnialc.s. 
During the great heat of the day most things arc still 
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except in the woods, where it is always possible to come 
across some females drinking. The female of eaphemia 
is quite rare and very conspicuous; maudei is very rare 
indeed, and bosnikiana is yet rarer. 

PapiUo felixi is found hovering over the mud near the 
shore. Iths not at all common, but its habits are probably 
much the same as the other thule forms.” 

It would appear, from what Mr. Pratt says, that Biak 
is mostly of coral formation and has not been connected 
with the New Guinea mainland. The highest part of the 
island may, however, represent land which had some 
connection with a New Guinea and i\lolnccan land area 
when less specialised forms of Lepidoplera than are found 
at present inhabited the entire region. 

(G. T.). 

Papiliontdae. 

1. Papilio (Troides) priamus teuerus, sub.sp. nov. 

Knowing the wide variation e.vKibited by the poseklon 
race of this species over New Guinea and adjaceiit islands, 
we should have hesitated to separate the Biak specimens 
if our series had been smaller. 'I'hi.s serie.s of Klo o ^^^d 
110 show’s a certain constancy of form. 

Q. Vpperside of land-wing witli spots reduced in size and spot 
in cellule 4 absent or minute; a golden costal sjjot v.'irying in size. 
I'tiderside of fore-wvtg with cell-.sput ah\ays large and other sjwts 
well developed. 

o, Fore-wi’Mj with cell-spot large and extending based to ^ein 2 
and generally beyond it; all spots enlarged. Hind-^dag with 
^ fixits in cellule <> ; liand close to cell, especially in 3 and 4 ; a .spot 
at end of cell, varying in size. 

\ariation — 

Q. Typical spocjuiens, 104, including 31 willi spots on hind- 
wing absent = ab. enmius, IVld, 

Ab. croniits with gold co.stal spot al).«cnt or minute, 8 speci- 
mens. Tyjncal form without gold spot, 9. Hind-wing with 
more than 3 spot.s, 3. 

Hind-wing with gold spots, 11. 

9 . Typical specimens, 95. 

Hind-wing with 2 spots in 7, I, Hind-v\ing with second spot 
in 6 inimitc or absent, 14, 
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2. Papilio Ulysses denticulatus, subsp. nov. 

This form shows a transition to ambigms, Roths., from 
the Bismarck Islands. 

tJ. Fore-wiTig with the blue beyond end of coll reduced to a few 
scales or a spot at the base of 6; spot above cell in 9 small or absent, 
spot in 13 minute or absent, the one in 4 small . Hind-mng with 
the blue area strongly dentate, the prolongations being between 
the veins and not along them as is tbe tendency in moat of the 
forms. 

Ferre-wing with all spots outside cell above vein 4 absent. 
Hind-whig with long denticulations in cellules 3-5; aubmarginal 
spots smaller than in autolycus .and almost as much reduced as in 
ambigiius. 

3 99. 

3. Papilio codrus schoutensis, subsp. nov. 

This form is distinguished from typical medon, Feld., 
ill the much reduced and more sharply defined costal 
spot on the hind-iving below, and in the band becoming 
obsolete. 

One specimen approaches specimens of medon from 
Mefor in which the band is partly washed out, but the 
costal spot is larger than in these, being more typical; 
there are two similar specimens from Biak in the Triiig 
Museum. Examples from Waigeu are more typically 
medoti than those from ]\lefor. 

A series of both sexes. 

Danainae. 

4. Dauaida marcia, sp. nov, 

(Plate Ul, fig. 1, 9.) 

This rather distinct species is apparently most nearly 
allied to rolundata, Gr.-Sm., from the Bismarck Islands. 

(5$. Ground-colour blackish-brown, markings white. Fore- 
mug, stripe in lower part of cell between veins 2 and 3; a 
small subcostal spot in cellule 10, a smaller one beyond it in 9 
and just above the first of 3 post -cellular spots in 4r-6, the middle 
one the longer, and the one in 4 shortest and nearly square; an 
oblong patch in 2, pointed to^va^ds angle of 2 and not touching 
cell ; a small spot above it in 3 near cell ; a stripe in lb on sub- 
median, nearer to base than to margin, and anteriorly convex; 
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below this an indistinct line on inner margin and reaching base ; 
a submarginal row of 7 spots, the last three in Ic, 2 and 3, being 
twice the size of the first four; marginal dots in pairs between 
the veins chiefly present in 2 and 3. Hind-mng . — A vvedge-sliaped 
stripe in lower part of cell, not quite reaching the base; 4 post- 
cellular spots close to cell and to one another, their outer edges 
slightly concave; a patch in Ic extending to the base and slightly 
invaded by ground-colour near the submedian; a narrow stripe 
in 1& shorter than the preceding and a short basal line in la; an 
indistinct and narrow spot in cellule 6; a stripe in 7 nearly filling 
the cellule, acuminate near the margin, and indistinctly reaching 
the base; a sub-basal triangular spot in 8, a submarginal row of 
6 spots in 1C--6, and a marginal series of dots in pairs between the 
veins. 

Underside similar to above. Fore-wivfj witli marginal dots 
better developed; a spot or dot distally of the larger one in 3; 
stripe on iiyicr margin well marked. 

In the o the wings are less rounded and spots arc a little smaller. 
On the hind-wing the spots in the distal aiua are faintly marked and 
the post-cellular spots arc mucii smaller. Ticngtli of fore-wing : 
d 34 mm., $ 39 mm. 

It may be noted that this species hears some resemblance 
to Neptis gre^alis^ J. and N., and to the V of Pareronia 
chinJef J. and N. 

1 c^, 3 $ $ received. 

The 5 of this species hears the strongest resemblance 
to the $ of PJuploca pyres mangolineUa, Strand, front 
Ysabel and New Ceorgia. Although it is not improbable 
that a similar form of Euploea may e.vist on Biak, yet such 
a resemblance as here noted could conceivably arise in 
the absence of the Euploea. 

The factors operating to bring about the same con- 
vergence of pattern in a Euploea and in a Danaid in different 
habitats are probably of the same kind. The resulting 
pattern in each of these sub -families would conform more 
to one type than would the pattern of a Danaid and a. 
Pierid belonging to distinct famiUes. 

EIuplokinae. 

5. Euploea confusa biaka, subsp. nov. 

Xearest io fmmia, Frulu, from Dutch New Guinea. It is darker 
than other forms of the species. The median patch is proxiraally 
yellow-brown and outwardly much paler; it does not enter the 
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cell. Oa llic hind4>nn<j the browninh distal aulTusion is confined 
to a alight indication in cellulBs Ic and 2, 

Umkrside darker tlian above and fox-e-wing patch mostly white. 
The kind-winfj ha.a only 3 minute blnisli streaks beyond the cell 
in 2-4. 

Tlie .single specitnen obtained is smaller tliau any otlicr 
we have seen o£ the species. The fore- wing measures 
37 mm. as against 40 mni. mostly attained by other forms. 

1 <?• 

6. Euploea lugubris, Gr.-Sm., $. 

(Plate HI, %. 2, 3, 0) 

K. htguhyis, Gr.-Sm. Nov, Zool. 1, pp. 342-3 (1894). 

A pair of this species having been taken in copula we 
find that the 5 does imb agree with the specimen described 
bv Grose-Smitli. This $ is in the Tring Museum and appears 
to belong to another group of Euploea of which, cerherus, 
Butl., is a representative. It is most likely the 2 of our 
incciiu* 

Upper si(k sun tky- brown, paler at the margins, and some spots 
showing through from below; co.sta of hind-wing grey. 

Vmhrside paler. Fvre-u'iwj witli a cell-spot near end; 3 spot.s 
near the cell in 2-4, tlie Ju.st being much smaller; a submarginal 
scries of 7 dots curving outM aidly from costa to eelhilo 5, the next 
two dots shifted ijiwards and tiie seventli below the sixth; a well- 
defined curved stripe in Ic and a shorter and gwyish stripe below 
it; inner margin grey. with a cell-spot near end; a 

series of 6 spots round tlie coll imd between these and the margin 
4 spots in 4-7 ; 6 marginal dots in pairs between tlie veins in 4-6. 

Leiigtli of fore-wing : 30 mm. 

A series of and 2 $. 

PALAEOTROriisAE. 

Gen. Tf.t.lkrvo, Kirby. 

Lepidopterists are not yet unanimous as to whether this 
genus contuins tnore than one species. In his report on 
the Lcpidoplera of the Wollaston Expedition, Lord Eoths- 
child has described two distinct foiins of TeUervo from the 
same locality and treats them as races of zoilus, Fbr., and 

I^upUmi inwki, ,1. and X., T.E.8., 11)15, Pt. 11, p. 187, pi. 25, 

fig. 4. 
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assarica, Crm., respectively. We are led to a siinilar 
conclusion by receiving a long series of both sexes of two 
different forms from Biak, The zoilus form is represented 
by mysvriensis, 8tgr., and the assarica form is uii described. 

Ileer Van Kecke in his report of the collected 

by the Third Dutch Expedition, follows Fruhstorfer in 
treating all the forms as belonging to one species ; he further 
supposes that the whitest form was the most primitive 
and that a darkening process has been going on. 

We have examined a large number of specimens, including 
those in the Tring Museum, and, as far as pattern goes, 
find three characters wliich, though not entirely constant, 
hold good for the majority of specimens representing 
zailus, Fbr., and msarica, Crm. These characters may be 
thus tabulated: — 


ZOILCS. 

» 

FoTe-wiiuj — 

Apical spots separated. 

No spot b(‘Iow v<>in I{ or on!\' 
a dot. 

Hind-wimj below— 

A second basal spot below 
the median. 


-ASSARICA. 

Fore-whifj - 

A[)icai spots joined to form a 
band. 

A s])ot below vein 3 generally 
well aiarkecl. 

Hiiid-winj below — ■ 

Nio basal spot below the 
median or only a few M'hite 
scales. 


In a few speciiueus bearing the fore-wing characters 
of assarica we have foutid a Avell-marked second basal 
spot on hind-wing below. A series of 28 typical asmrica 
from Ceram tn the Trhig .Museum have all only 1 ba.sal 
spot on hind- wing. The form we now describe also agrees 
in this respect without exception ; on the other hajul, every 
specimen of the zoilas form received from Biak possesses 
two basal spots. 

If Telle.rvo contains two species a proper definition of 
them has still to be giveti. 


7, Teller VO assarica biakensis, subsp. nov, 

(Plate III, fig. f, 9.) 

o'. IJ ppcrsidc.. Fure-iviny willi apical more or less dis- 

tinctly connected, a morn or le.s.s distinct spot below \ein 3 ; cell- 
spot more or less square, a dot near base. JJind-uiU'g with diseal 
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patch extendina to inner margin near base ; a short notch of black 
ground-colour at origin of vein 7. 

Vmkrside. Forc-iviTig with well-marked costal spot and tri- 
angular basal spot; apical spots more distinctly connected, and 
spot below vein 3 better developed than above. Hind-uing with 
one basal spot. 

Fore-wing with spots larger and apical spots generally markedly 
connected. 

One $ specimen shows a darkening on the hind-wing of veins 1&, 
2 and 3, and a dark spot at lower angle of cell. Another example 
shows on the fore-wing a niuch -enlarged cell-spot above which is 
a costal streak; the lower median spot is also large. There are 
.5 specimens in the Tring Museum from Korrido which probably 
belong here, in which the hind -wing shows a further extension of 
the darkening described in the specimen above. There is a speci- 
men in the, British Museum from Biak, collected by Doherty. 

A long Sf.rie.5j of both sexes was obtained. 

Nympii.\ud.\e. 

8, Atella alcippe inlerposita, snbsp. nov. 

This form connects cervino, Rut!., from Dutch New 
Guinea, with denosa, Kruh., from the Risinarek Islands. 

0^ 5. Uppermh with a w^'ll-dctined and broader black margin 
the edge of which is nearly straight. Fore-whuj with cell-markings 
and bar beyond cell well defined; small spots at base of cellules 1, 
2 and 3. Hind-wing with distinct basal lines. 

JJndtrmk more unifonnly pale browm than in cervina, and in one 
specimen only is the distal area darkened with bluish-grey. The 
basal lines are well marked and the post-discal and submarginal 
lines arc more narrowly luargined with bluish-grey. 

The $ is duller and more strongly marked on both sides. 

A scries of botli sexes. 

9. Parthenos sylvia intermedia, subsp. rtov. 

(Plate IV, fig, 3, ^.) 

This form appears transitional between Moliiccan forms 
oisyhia, Crm., and \ oil. The basal brown on both 

wings is dull- and not yellow-brown as in iigrinu. 

Q. ifore-vHng with the .spot iji 2 siuallcr than in allied forms, spot 
in 5 shortened proximally, the one in 0 larger and extending the 
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width of cellule on the underside, no spot between this and the 
one near base of 6. Hind-mng with well -marked submarginal 
lines. 

One specimen only obtained. 

10. Prothoe australis satgeii f. hifasciata, forma nov, 
(Plate IV, fig. (, 0^) 

Forms of australis. Oner., show all transitions Ircin the 
wholly dark fore-wing to the presence of a complete band, 
and specimens with and without markings on tlic fore- 
wing occur together. The aberration here described is 
similar to hewitsoni, Wall., and conforms to the race satgeii, 
,1. and N., in comparative reduction of underside markings. 

(J. Upperside. Fore-iving with a sub-costal patch formed of 
2 contiguous spots in 5 and 6 ; a large median patch of which the 
spot in 2, the larger, extends to within a third of length of cellule 
2 from margin; beyond sub-costal patcli 4 thin and short strij-iea 
in 4-7; a submarginal row of 7 rounded spots, the one at torn us 
being much larger and produced proximally as a .short stripe. 
Ilind-mng with discal patch as in the typical subspecies but more 
sharply defined. 

Underside,. Fore-win,g with subcostal and median patches 
joined to a .spot in 4; the 4 stripes above are represented by 4 
spots of somewhat triangular sh.ape; cell with 5 small spots and a 
dot in middle ; no spot on co.sta ; submarginal spots as above except 
that there are 2 at tornu-s and 2 short stripes next them. Hhid- 
iTOM/ as in hewitsoni, Wall., but witli reduced markings. The 
lunules in 2 and 3 arc incomplete; the second .stripe of discal patch 
in 3 does not reach base of cellule, and the other stripes are likewise 
shorter. 

A single specimen obtained. 

11. Eriboea pyrrha glauca, subsp. nov. 

Close to the race jupiter, Bntl. 

Upperside. Fore-wing with increased blue edging to the band; 
the spot beyond end of cell a little larger; submarginal spot in 4 
shifted inwards. Hvid-tcing with increased distal glaucous-blue 
margin to tlio baiul, projecting on veins 2 and 3 and in two speci- 
mens joining the marginal spot on 2 which is larger, 

Underside. Fore-rvinrj wdth the black bar across cellule 3 oblique 
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and outwafdly ciirveti, either separated from the spot in 2 or just 
louehing its outer edyc; the two subniargina) lines closer together 
iintl more bluish. Hind-wing with ban<t more silvery-white and a 
little, narrower, markedly .so in one specimen; 2 )n)xiina] bordering 
of siibmarginal spots more bluish and heavily marked. 

1'he spoeiiuen with a narrow band on the hind-wing has 
a deep blue glosji over the outer margin of hind-wing above 
and all traces of green have disappeared. 


Amathusiidae. 

1“3. Morphopsis Makensis, sp. nov, 

(Plate V, llg. 2, c^.) 

Smaller than other fornrs of this genus and with a broader 
band ou the fore-wing, but possessing the general pattern 
and coloration of afberdsi, Ob. The fore- wing is more 
r(»muled than iu other species of the genus; the outer 
angle much more oblique and lower median interspace 
much broader. The coll cif the hind-wing is long and narrow, 
the middle discoccllular being twice as long as the first, 

o- Pppe/'w/e. Fore-u'ing with band broader anteriorly and 
distallv and half .suiToimding <q^Ieal ocellus; apical blackish-brovvn 
niucli reduced; one white dot in cellule b above the ocellus. Hind- 
wing Avith amaller eye-spot; submarginal line thinner, inner one 
obsolete. 

Vufkmde. — Fore-idng with band umie yellowish; submarginal 
lines Avavod at a 2 >ex, straight from vein 5, inner one ranch thiimer; 
loAvcr ]>art of eye-sy)ot: lying within the band, a Avhite dot placed 
anteriorly and touching the inner ring; band narroAvly bordered 
Avith chocolale-browa pro.xiiually. Himl-wing Avith apical ocellus 
c.omparntiveiy larger than in forms of nlJiO'fm, Ob. ; proxinially 
of this eye-spot: and tOAiching \ ciua 5 and 8 a curved Viiown line as 
wide as its distance, from the ocellus and parallel to its inner edge 
to vein 4, bending inAvard to 3, then thickening to form a curve in 
2, thence to submediaji Avhere it joins an inner submarginal line of 
same, colour; latter line tliick('r tlian in the. allied 82 )ecies and more 
regularly waved, also chrscr to the licst subjutu'ginal line; latter 
line eh).scr to margin and only slightly undulate; a brown s{Kit at 
end of cell and one at base of vein 7 ; a cell -streak jdaced mom 
obliquely than in tlie allied sfiecies ; 2 white curved, marks near the 
inner suhraargiual line in cellules 3 and 4. 

9. Itarker brown. Uppmkk of fore-wing AvitU black-brown 
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apex and more sharply defined distal edge to the band; ocellus not 
touching tlie band; inner edge of the hand broadly margined with 
black which merges into the chestnut ground-colour. U-fukrsidu 
darker than in (J. Fore-wing with grey- black apical half. Hind- 
wing with broader po.st'niedian band «jul thicker inner subniarginal 
line. 

Length of fore- wing : S 41 mm., $ mm. 

1?. 

Lycaeniuae. 

13. Megisba orientalis, .sp, nov. 

{Plate V, ng.3, ^.) 

Allied to motuicha, Cri‘.-Sm., from FTiiniboldt Bay. 

d- Upperftide. of fore- wing with a white patch as in the allied 
spftcie.s; hind-wing unicolurous black. 

Undcrsid-<^. Fore- wing with 2 dots at b.ase instead of one as in 
uiroiadia and the post-dlscal row of spots somewhat diflerently 
placed, forming a series of curved marks parallel to maj-gin in 
cellules 16 and Ic, 2, 3, and 4; 3 faint spots in b, 6, and 0, at light 
angles to costa. Hind-wing as in inonadni and soniewliat bluish- 
white basally. 

$. Wings rounded. Fore-wing witli white patch Inoader and 
extending above vein 4, Underside with margins not darkened. 

I^ength of fore-wing : J 1 1 mm., 0 12 mni. 

I C?, 1 ?. 

Ik. Candalides albiplaga, sp. nov. 

(Plate TII, fig, 6.) 

¥. Upperside blackish-brnun, Fure-wimj with a. large white 
patch extending along inner margin from near tonms to near base, 
narrowdng slightly to vein 2 and then sliglitly oiitcurved and reach- 
ing just above 3; it. exleniU to the base of cellule 2 and does not 
enter the cell. Fringe whitish at outer angle. Himi-n'ing with 
outer costal area white aiul extending as a sp(d in the angle of 
6 and 7. Fringe white. 

Uwkr.’dde white. Fore-tving nnrrosv ly edged with black from apex 
to vein 2, and similarly the bind-wing from ■vein 4 to first sub- 
median. 

Head, thorax, and abdomen blackish-lu’own abfO'e, white below. 

Length of fore-n ing ; 16 mm. 

A single specimen only obtained. 
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15. Lampides coeligena, sp. nov. 

(Plate VI, bg. 2, 3. 9-) 

Allied to e/pw, Godt, Bright sky-blue, moTe intense 
than in eljns. Hind-wing paler along costa; at anal 
angle two short black bars divided by submedian. 

(J. Undemde more slaty-grey tlvan in elpis, Fore-ioing with a 
short median band reaching ^-ein 3 and a bove it a discocellular barj 
a curved post-median band widest on costa and reaching vein 4, as 
in elpis; a narrow subinarginal band darker than ground-colour 
and formed of curved bars ; marginal border darker than ground- 
colour. Hind-mru; witl\ lines less heavily marked than in elpui; 
post-median band more irregular; a siibmarginal row of black 
spots edged with white on inside, consisting of two larger apical 
spots, 3 smaller in 3-5, a w hite lunulo edged with black placed over 
the anal spot, and a white streak edged with blaek at inner angle; 
a marginal row of smaller spots bordered with white; a«.a] spot less 
broadly margined with yellow than in allied forms. 

$. Above with a black apical and marginal border, but not so 
broad as in dpis. The wing.s are less bright in colour than in 
Himlwiiig with bromiish costa; a marginal rorv of dark spots as 
in eZpis, the one in 2 much larger than others, bordered with white; 
an inner row of browmish liinulos edged with wdiite proximally. 
Jjnd^rside as in (J, w ith increased yellow bordering to anal .spot. 

1 ? only received. 

C^yp®) Mus., also 9, Iioin Humboldt Bay, 

Sep.-Oct. 1892, W. Doherty (coll. Hodman and Salvin). 

IG. PhUiiis fulgens septentrionalis, subsp. nov. 

.Diffei'S from fulgms, (ir.-Sm., in the more extended purple on 
fore-wing which roaches costa and extends beyond cell half-way 
between it and apex, its edge evenly curved and nearer the margin 
than in the typical form, nind-wimj with increased blue in cellules 
6 and 7. 

1 Biak, 1 labelled •‘Kapaiir” in coll. Joicey from 
Grose-Smith Coll. 

17. Thysonotis dissimilis, sp, iiov. 

(Plate III, fig, 7, (J, 8, $,) 

Near to hebes, Dtuce, and very similar to cudocia, Druce, 
but has not the yellow costal streak on the fore-wing as 
in this species. 
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nJ. Vf per side deep blue with narrow black margins a little wider 
on hind-wing. 

Underside black. Fore-wing with a broad white band narrowing 
anteriorly and ending in a point at vein 6, entering cell at lower 
angle, distally incurved between inner margin and vein 11 ; a greenish- 
blue stripe along upper part of ceil from base to its end. Hind- 
mnj with a broader white band than on fore > wing, and narrowing 
fi-om inner margin to vein 6; a grecnish-bhie basal bar; a sub- 
niarginal thin scalloped line the points of which rest on a thin 
greenish-blue marginal line, the spots thus formed being deeper 
black than the ground-colour. 

Upperside blackish -brevn witli a well-defined white band 
crossing both wings. The band on fore-wing forms a small spot in 
lower angle of cell and extends above vein 4; it does not fill the 
base of cellule 2 and its outer edge is not so well defined as the 
inner. On the hind-wing the band narrows to the inner margin 
and extends from near base to beyond cell, it.s outer edge being 
sU’aight anS w'ell defined. 

Underside similar to Fore-wing with costal stripe broader and 
somcw'liat larger. Hind-wing with band narrower tlian in o> da 
outer edge .straight instead of curved ; marginal spots more heavily 
defined by greenish-blue. 

Length of fore -wing : (J 16 mm., $ 18 mm. 

4 

18. Deudorix eeramensis maudei, subsp. nov. 

(Plate V, lig. 4, 5, < 4 .) 

This peculiar species * is evidently closely allied to 
despoena. Hew. The pattern of the underside is almost 
as in He wif son’s species, but the blue on the upperside 
is replaced by bright orange-brown in the (f. 

cJ. Upperside. Fore- wing black with an oblong median patch 
of bright orange -brown extending from base to vein 3, anteriorly 
rounded and beading obliquely inward from 1& to inner margin. 
In the typical form this patch extends above vein 3. Hind-rmng 
bright orange-brown; base near costa to vein 5 and to just beyond 
angle of 7 and 5, black; fringe black; tail black tipped with white. 
In the typical form the costal black is extended but less so at the 
base. 


* Detidorix ceramm.ns, Ribbe, “Iris,” vol. 13, p, 336, t. vi, f. 3 
(1900), (Ceram). 
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Undersidt buIT, darker at inner margin of hind-wing; in cera- 
nuuisiH the ground-colour h white. Fim-wiiig with outer margin 
broadly smoky -brown, narrowing posteriorly and traversed by a 
thin lino of groiinfi-colour which becomes obscured anteriorly; a 
deep brown triangular costal patch, its apex directed outwards 
Ik-Iow vein 2; this patch is narrower in ctramtnm and reaches 
lower submediaii. Hind, -wing wdth a narrow sin oky -brown margin 
from apex to vein li, and a faint smoky line running parallel to it; 
rest of margin yellow and proxinially bordered by a black line edged 
with metallic blue; an adniarginal w’hitish line from Ic-i; a round 
black spot bearing some metallic blue scales in its upper part, in 
the marginal yellow in 2; next this an oblong metallic blue spot, 
round in the typical form, Is placed obliquely in Ic; anal lobe as 
in allied species; a ilark-hrown discal and inner-marginal band, 
as in cerammsis but broader. Thorax above chestnut-brown, 
abdomen rufous. 

V. Vpperside similar to despoena, Hew. Fore-wing with blue 
area extending just beyond the white patch, its outer edge evenly 
ciii'ved and parallel to margin. Hind~wi7},g with more extended 
l)lue than iji despvam and ojily a faint whitish scaling on costal 
area. 

Vmlenddc similar to tho allied species. Fore-iviny darker at the 
base; co.stal paUh extended to 16. ]li7ui-7m7}g darker at base; 
oebreous inargiiial patcii in d bearing a blank spot with a blue centre ; 
other markings as in despoum. 

Length of fore-wing: o 21 mm., ? 20-21 mm. 

13 3 <?o 

19. Deudorix biaka, sp. nov. 

'rbis appears to be most nearly allied to neopommerana 
Kibbe. 

9. Smaller than allied forms. Uppurside paler than in neopom- 
inei'am; costa, apical area, and cell of forc-whig darker; anal lobe 
brick-red and bearing a small dark central spot. 

Umhrsid,e grey and paler tliiin in the allied species. On tho 
hlnd-ii'ing the inner e<lge of the spot in 7 is in line with the inner 
edge of the two diseai .spots, foijning a line, broken in cellule, 2, 
from costa to inner margin. Anal lobe black, eye-.spot in 2 black 
ringed with pale yellow, a slight bluish scaling between it and inner 
margin. Alxloinen belo\s pale 3 'elkiw, 

Length of fore-wing : lb mui. 

A .single specimen. 
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yo. Horaga schoutensis, sp. nov. 

Allied to samoem, Gr.-Sni., from Batchian. 

(J; Uppemide witlj grey- black ground-colour. Fore-uiwj with a 
large white discaJ putcli extending from to 6, narrowest above 
vein 4, widest in cellule 2, and not filling base of this cellule; the 
outer edge ia outwardly cnrve<l and less well-defined than the 
straigliter inner edge. Below cc-ll, basal tlnee-fiftha scaled with 
violet-blue which extends slightly into the cell and forms a spot 
at its lower angle. Hiiid-ioi/htf with a narrow basal patch of blue 
scaling between veins 4 and 6. A bluish-white subtermiiial line, 
interrupted at tlie veins and obsolescent anteriorly; a marginal 
line darker than the ground-colour; cilia white on inner margin. 

Underside olive -brown. Fore-iving with a well-defined white 
diseal patch reaching vein Inner margin grey- white except 
at base. Hind-wing witli a white diseal band, widest rm cost.a and 
narrowing posteriorly, ending in a point at 1»; its inner edge is 
well defined, straight to vein 7, projecting between tins vein and 6, 
inwardly oblique to 4, outwaixily so to 2 and from w iiich it forms 
a deep inward curve to la; outer edge slightly diffused and gently 
curved, scaled wdth pale metallic blue from la to II. A subter mi nal 
white line interrupted on the veins. Against this a black quadrate 
spot in 2, inwardly edged with metallic blue; a larger grey spot in 
\b and .smaller but similar and obsolescent spots in 3, 4 and 5. A 
black marginal line. Inner margin edged with bluish-wliite at 
base. Anal lobe black. 

Length of fore-wing : 17 mni. 

Otie specimen only obtained. 

• 21, Arhopala bosnikiana, sp. nov. 

Near dee, Ilew., from Balmakeira, Aru, and Gernian 
N. Guinea. 

9. Smaller than the $ of alee. Uppersidc with narrower marginal 
hinck and more intense blue. Underside with a grey-brown ground- 
colour ujid spots smaller. Fore-wing with cell-.spote .separate. 
Uind-mng wuth the 4 costal spots sepaiatc and not forming a dark 
putch. At base of cell a dark spot arid a rou ndc( I spot in tlie middle ; 
median band .straighter and better defined ; no blue .scaling at anal 
tuigle and no dark anal .spots. 

Ungili of fore-wing : 20 mm. 

A single specimen. 
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Hespeeidae. 

22, Casyapa biaka, ap. nov. 

Smaller and of mare delicate build than t)thers of the genus. 

(J. deep brown. Fore-wjTij without maThings. Hind- 

wmg \vitli a narrow marginal band of orange -yellow from anal angle 
to vein 7 where it ends in a point ; this colour runs out in short 
streaks on the veins. Undei^side a little paler than above. 

Head, palpi, pectus, legs, and ab<h)mea below orange-yellow'. 
Antennae deep brown above, yellowish Itelow. Thorax and abdo- 
men deep brown above, the former slightly tinged with yellow. 

liCngth of fore-wing ; 22 mni. 

A single speciuien. 

23. Mimas basalts, sp. nov. 

$. Upperside blaek with base of both wings pale greenish-blue. 
Fore-iving with ba.sal blue extending sliglitly into the ceJl. Hind- 
tmig with the blue lilliiig the cell and extending a little below it; a 
white streak along basal half of submediaii and a violet-blue patcli 
l.)elo\Y it. Cilia of both wings white at a^x^x and at inner angle. 

Uwhrsuh blackish-brown. Fore- wing a with some faint violet - 
blue subapical streaks ; ])roximally of these are li similarly-coloured 
spots, the middle one smaller than the others; two short siibeoslal 
streaks near end of cell. Hiiul-mng with tsvo small violet-blue 
spots in cellule 7 ; a submarginal row of 3 spots, the apical 3 faintly 
defined. 

Antennae black; palpi clothed with black and white hair; frons 
white, vertex and base black; thorax and basal two abdominal 
segments black clothed with grey hair; remainder of abdonieu 
black ringed with white between segments ; pectus white mixed 
with blaek ; legs black. 

I^jngth of fore-w ing : 20 mm. 

A single specimen. 


Agaristidae. 

2i. Damias varia tripartita, sub.sp, nov. 

0 $. Nearest to Wlk., fioiii the Norlli Moluccas. 

Fore-wing with lower discal spot tripnrtite as in the allied fona 
but smaller. The cell-sjiot is reduced to a minute dot in the J 
and IS absent in the single $ specimen. Hind-wing with the band 
short and broad leaving a wider dark margin than in the aJlicil 
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form. Underside of fore-wing with reduced basal streak and 
cell-bar. Fringes entirely black. 

8 o> 1 ? obiaiiiftd. 

25. Mimeusemia nigrescens, sp. nov. 

(Plate VI, fig. 4, $.) 

This species is most nearly allied to proerosia, Druce, 
from the Key Islands, but is at once distinguished by the 
black ground-colour. 

9- U 2 }per 6 ide black. Fore-wing with a pale yellow almost cream- 
coloured discal band placed at right angles to costa and extending 
from subcostal to near tomus, constricted slightly in upper part 
and rounded posteriorly, accompanied by a curved mark at its 
lower distal edge; some metallic blacki.sh-blue markings com- 
prising a spot hx cell, a stripe closing cell, an inwardly curved row 
of 0 dots just beyond the band, some scaling along anterior margin 
of cell and along lovver submedian. Hind-wing with pale yellow 
marginal patches more extended than in proerosiai fringe pale 
yellow, blackish proximally. 

Underside blackish-brown. Fort-unng paler along inner margin; 
banxl as above, bent inwards below first submedian; some pale 
yellow scaling along inner margin. liind-iciag with sex'ies of 
marginal spots, two at apex obscure and free from margin, two 
streaks in 4 and 5 which scarcely touch margin. 

Head, thorax, and abdomen black, pectus orange; tegulae pale 
yellow' on inner edge; patagia traversed by a pale yellow Ime 
reaching below' the ej'cs ; a pale yellow' line above the eyes on crown 
uf head; palpi black, first segment fringed with pale yellow and 
second segment pale yellow inside; anal tuft orange; legs black, 
Ccinoi'a ox’ange. 

T.ength of fuxx;-wing : 27 mm. 

A single specimen. 


(lEO.METRlDAk. 

26. Dysphania tentans schoutensis, subsp. n. 

(5 9, Darker than tenUins, WIk. U ppemide.—FoTe-'n'ing with jiu 
liiisal pale sti’i|ie below the cell; apical and post-median spots 
Ilium or less reduced. Hind-wing with wider margin and rcduccrl 
TRAXS. ENT. .SOC. LOND. 191G. — CART L (AUG.) G 
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light basal paicli which does not extend beyond end of cell, its 
edges well defined, not reaching ba.se; yellow distal spots absent 
or feebly marked. 

Vndersidt of hmd-whig with basal patch forming a well-defined 
spot in cellule 7; distal \’ellow markings more prominent. Pectus 
blue-black. 

Two .specimens represent the extreme darkening in this 
race. The apical and post-median spots, excepting a 
small co.stal spot, have disappeared, and on the hind-wing 
there are no distal markings. 

A long series of both sexes. 

27, Milionia caerulea, sp. nov. 

(Plate VI, fig. 5, 

This species is distinct from any other known in the 
genus. 

J. Gi'ound-c(il(uir black. Fore-u-iiig on both sides metallic 
greenisti-bluc to beyond the cell, leaving a broad apical and loss 
broad marginal area. Below, the blue scarcely extends below 
tirst subniedian and inner margin is greyish. Himl-wing on both 
sides excepting eo.sta above, metallic greenish -blue, leaving a marginal 
border about 4 min. broad which i.s .^liot with blue above as seen 
in a sidc-liglit. 

Head, thorax, and abdomen metallic grnonish-biue, as also the 
femora and tibiae on outer .side ; remainder of legs, pectus, .and 
antennae .smoky-blank, 

TiCngth of fore-wing : 25 miu. 

One specimen. 

28. Xanthomima plumbeomargo, sp. nov. 

Near hiqnadrata, Warr., from Key Island, 

o ?. Uppe.rside with basal part ochreons-ycllow, outer part dull 
black or lead-colour. Fore-wing with yellow area extending beyond 
middle, jl,s costal edge fitudy blue-black, its outer edge slightly 
curved. Hiwl-wiiig with yellow area to beyond middle, outer edge 
curved outwards to vein and below this incurved. 

Underside as above. 
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Head, collar, antennae, legs, and pectus dull black, abdomen 
ochrcous-yellow, thorax ociu-eous-) dlow above. 

Length of fore-uing : lb mm. 

2 1 ?■ 


Callidulidae. 

29. Cleis oceanitls, sp. 7tov. 

Distinct, but re-setubling versicolor, Keld., above. 

$. Uppersid-e witli blaok-broun ground-colour. Fora-mn/f wifli 
a largo rounded golden-yellow patch, its proximal edge straiglit and 
running across end of cell to vein 2. Hind-umig with a golden- 
yellow patch more evenly rounded than on fom-wing and not quite 
toucliing costa and inner margin, nor reaching extreme ba.se, and 
leaving a marginal border about J of wing in M idtli. 

Utiderside golden -yellow. Fore-wvuj witli a narrow black-brown 
outer margin, wider at apex, and narrowing to middle of costa. 
A black-brorvn triangular median patch from Jiear base to bejond 
cell and not reaching its upper margin, the outer edge reaoliing 
to a third from torrius, the lower edge on inner margin. Hhul- 
iviiig witii a short basal strii^e ; a narrow marginal border, thin at 
jniddle of costa and at inner margin; broadest at apex. 

Length of fore-wing : Id inm. 

2 ? 9 . 


30. Cornelia insularis, .sp. iiov. 

Q. IJppe.rside jado yellow. Fore-xointj villi nan'o\i brown 
inaiginal border wider at apex umL trunus. Hind-iving with a 
narrow brown marginal border merging into the grountl -colour. 

Utukrsvle pale straw-yellow, bands mu’rower than in (adijica, 
Feld. 

?. Vpperdde yellowish-bi'own. Fore-wi)xg with marginal bonier 
wider tlian in q, especially so at apex; a browji spot at end of cell. 
Uiiid-xvimj witii niiiruw uiuiginal border more clearly detined than 
ill o. 

Underside darker tiian in o', bands broader. 

Ijcngtli of fore-wing : o' 1- miu., h 13 mtn. 
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TINEINA 

By John Hartley Durrant 

(Published by permission of the Trustees of the British Museum). 

Hemerofhilidae. 

Imma, AValk. 

Imma acrlbes, sp. n. 

Antennae blackish. Palpi and head orange-oclireous. TJiorax 
orange-ochreous, with two longitudinal blackish streaks; tegulae 
blackish, edged with orangB-ochreous; pectus blackish. Fore- 
wings broad, costa rather strongly arched, apex rounded, not 
oblique; 7-8 stalked, 8 to apex; orange-ochreous, the inter- 
neural spaces strongly marked with black, causing the neuration 
to appear conspicuously in lines of the orange ground-colour, 
except toward the costa and termen where the ground-colour 
fonna a snbterrjiinal band obliterating the black streaks, with 
the exception of the tw’o preceding veins 11 and 12 which extend 
to the costa; the black streak bet^veen veins 6-6 differs from the 
others in widening inwardly, ending with a lunate expansion on 
the discoidal and is not connected with the black discal streak; 
the co.sla and teniien arc narrowly margined with black, the termen 
with a narrow' lilac-grcy line at the base of the dark fuscous cilia ; 
underside pale orangc-ochreous, the costa and termen margined 
with dark fn.scous, wdth some blackish interneural shading. Exp. 
al. 34 mm, Hind-whvgs orange-ochreous, with a broad black basal 
patch, and narrowly black at the -apex and along the termen; the 
black basal patch extends to beyond the cell and is irregular in 
outline, having four or five tooth-like extensions along the veins; 
cilia orange-ochrco\is, black at their base at the apex and along the 
termen; underside as above, but with an orange-ochreous atreak 
in the coll above the media and the black tenninal line extending 
to vein 2. AMomen blackish, pale orange-ochreous beneath. Legs 
orange-cjchreou.s, outwardly shaded with fuscous. 

Type ? (300237), B. M. 

Uah. Biak Id., VI. 1914 {A. C. and F. Pratt). Unique; 
Mr. J. J. .loicey lias kindly presented this specimen to the 
Museum. 





Explanation or Plate III. 

Fig. 1. Danaida rmrcia, 

2. Euphea Itigubris^ Gr.-Hm., q. 

3. „ „ „ ?- 

4. Tellerm biakensis, 

5. Delian bosnikiaiui, 

6. Caiukilides albiphga, o. 

7. Thysonotis dissimilis, 

8 . „ ?. 



Explanation of Plate IV. 

Fig. 1. Eloditm biaha, < 5 . 

2 . „ „ ?. 

3. Parthenos intermedia, q, 

4. Prothoe mtgeii f . bifasci(ii.a, a- 

5 . Elymnias cinereomarffo, ?. 







Explanation of Plate V. 


Fig. 1. Charaxes marcia^ 

2. Morfko'psis hiaktnsis, 

3. Megisba orientalis, 

4. Deiidorix maudei, 

6 . „ „ ?. 



Explaistation of Plate VI. 


10 . 1. Pafilio comma, 

2. Lavipides codigcna, 

3. „ » $. 

4. Mhneusemia nigrescem, ?- 

5. Milionia cacralca, 
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Allied to ramosa, Drnt., but differing in the hind- wings, 
which are orange-yellow with an irregular black basal 
patch, and the apex and tcrmen narrowly black, while 
ramosa has blackish fuscous hind-wings with a pale orauge- 
ochreous marginal band; the shape of the black streak 
between veins 4^-5 of the fore-wings is also a good dis- 
tinguishing character. 


Explanation op Flatks IlI-VI. 
{See Explatvaiion facing the Plates. ) 
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IH. Oil the Biologjj of SplicxlvomantiH guttata (Maiitidae), 
Hv C, B. WiLiJA>rs, B.A., F.B.S., The John Innes 
irortioultural Institute^ Merton, Surrey, and P. A. 
IBtxton, B.A., F.B.S., Trinity College, Caiabridge. 

Novcruhci' 17th, 1915.] 

Plateis VIT~X. 

The following paper iiieliules sonic, observations on the 
hatching, breiaiing and oviposition of SphodromanUs 
fjiMfafo, Tivuiib. ( Hierodula bioculntn, Saiiss.), and 
sonu* critici.sms of several of the hitherto published works 
on this subject. It is rocogihsed that there are still inanv 
doubtful points on which further work is required, but, as 
there seems to be no probability of our being able to con- 
tinue on this subject in the near future, we thought it best 
to put. forward the present notes ivithout any further 
delav. 

Tire ootbecae were collected by P. A. Buxton at El 
Kantara, S. Algeria, in April 191 d. They were found on 
stones, sticks, bushes, etc., and were (juite eoiimion in the 
little clrv watercourses oueds ’') in the stony desert. 
Some of tJie larvae emerged before they were brought 
back to England, as early as April 19. Although no adult 
Mautids were seen they were probably there, as they are 
found, at this time of tlie vear in Egvpt (Adair, 1911. i, 

p. 126). 

A short account of the strueture of the ootheca will be 
found below in connection with its coMstruetion. For the 
present it will be sufficient to recall the fact that the eggs 
lie in groups in the middle of a case, and that each group 
of eggs has a passage to the exterior along which the just- 
hatched larvae pass. 

Emergence generally took place in tlie morning, a large 
number of young appearing almost simultaneously, fol- 
lowed by stragglers for a few hours, and further batches 
from the same ootheca on the following days. Several 
authors have (jonuneiited on tins simultaneous hatching 
of a number of eggs, and the remarkable spectacle of the 
dozens of young emerging from the ootheca. It is prob- 

TRANS. EST. HOC, LOXl), 1910.— PART I. (AVG.) 
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ably brought about by the vibration made by one larva 
as it emerges, exciting the larvae in the neighbouring eggs. 
We have noticed in other iii sects * that eggs may be ready 
to hatch and yet wait for some external stimulus. That 
all the eggs do not mature at the same inoincnt is shown 
bv emergence occurring on several successive days from 
the same ootheca. 

The Mantis larvae invariably made their appeaiaiice 
head first; emergence was rapid, but there was a slight 
pause after the head and thorax had protruded from 
beneath the flap on the dorsal surface of the egg mass. 
Then the head was jorke<i backwards and the larva freed 
itself suddenly. Tt was unable to use its leg.Sj and hung 
downi over the edge of tJie ootheca on a double thread, 
which in some specimens was as much as two inches long. 
Bi'ongniart (1882. p. koO) states that they hang in this 
position for some days; while (liardina (1899, p. 324) con- 
siders tliat those which remain hanging for long invariably 
die, and that normally they leave the ootheca by “ break- 
ing the filaments ” at the entrance of the passage. All 
those under our observation hung down for a few minutes 
on the ei]d of the thread and then moulted, as will be 
described later. In no case were the threads broken, but 
remained attached to the empty skin. 

A larva removed from the egg just before hatching is 
shown in Plate Vll. It is about k5 mm. long, and the 
prothorax is shorter than the liead (prothorax ’68 mm; 
head ‘84 rnm., measured dorsally). The head is not bent 
down on to the surface of the meso- and nieta-sternum as 
described and figured in a Chinese species by Waterhouse 
(1912, p. cxxvi), but the two lateral projections of the 
head which bear the eyes are pressed diagonally (jiot 
folded) back against the sides of the prothorax. The 
larva emerges from the ootheca in this condition, except 
that in the passage along the exit tunnel the legs and 
antennae become unfolded and stretch out behind. On 
emergence it is yello'w -with paler limbs and dark greenish 
blue eyes; there arc ml spots at each feinoro-tibial joint, 
and also niid-dorsally on each ( horacic tergite. 

On the anterior portion of the licad the chitin is thickened, 

* On one occasion when esa mining some eggs of a Baph'tJia, no 
sooner had they been disturbed from their original habitat aiul 
placed on a slide for examination than they fdl hatched. (Williams, 
C. B., “Entomologist,” 19J3, p. 7.) 
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forming a protective shield, or plate, which ends dorsally 
and ventrally in a pointed prolongation (PI. VII, fig. la). 
The sides of this arc reticulated for a short distance, and 
it is this reticulation that was apparently mistaken by 
Pagciistecher (1864) for the covering of the eyes (“ augen- 
flecken ”). This plate may possibly be used in breaking 
open the egg. 

On the vcidral surface at the posterior end are two 
pair.s of small papillae, one pair on the hind margin of 
the ninth sternite and the other beneath the sides of the 
posterior margin of the tenth tergite. The posterior pair (c) 
secrete the two threads by which the larva hangs from 
the ootheca. Tlicse threads frequently unite a short 
distance behind the larva, forming a flat band. Brongniart 
(1882, p. 451) states that one thread is attached to each 
end of the eggshell. This, however, is not so. as in sections 
of ootheca which expose empty eggshells, both threads 
carl be seen entering the shell, and are attached to its 
ifiterior surface near to the posterior end. 

It is reiiiarkahle that we were able to draw out a com 
sidcrable length of thread (2-3 mm.) from the papillae 
of a cast skin. Whether the whole thread-forming ap- 
paratus is cast with the skin "we have not been able to 
decide, but it should be noted in this connection that at 
no other stage in the life of the Mantis is any thread or 
silk produced. According to Giardina, Pawlow^a (1896) 
studied the dcvclopiuent of the thread and found that it 
was formed from a mass of cells arranged in a single 
spiral series wdiich take the form of a cellular filament. 
This undergoes morphological and chemical change until 
it loses all cellular structure and is reduced to a fine but 
resisting thread. We have been unable to consult 
Pawdowa’s or gina] work, 

Pagenstechet (1801, p, 13) and de Saussure (1872, p. 223) 
describe the presence of a number of backwardly directed 
spines on the abdomen of the just-hatched larva,' by means 
of which they arc enabled to w'ork their w^ay up the passage 
from^the egg to the exterior, according to the latter “ de 
la ineme maniere qu'uii epi de seigle, a ]‘aide de barbes a 
ergots, pent cheminer sur un niorccau de drap soumis a 
des vibrations.’' Brongniart (1882, p, 450) denies this, 
and states that the spine.s on the body are confined to the 
cerci, and also remarks that the spines on the legs assist 
in the exit. Kcccnt authors have unfortunately tended 
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to follow Bron^niai't, and hi.s statement appears in most 
text-books. We find, however, that the two former 
writers were correct, and that the tergites of: the meso- 
and meta-thorax and of the abdomen are covered, except 
for a narrow dorsal line, witli a tuiinlxir of very minute 
backwardly directed flattened spines. These are broader 
and with an en]arg<;d base towards the anterior margin of 
each tergite, particularly those of the thorax, and become 
narrower and longer towards the posterior margin (text 
fig. 1, A and B and PI. VIII). They arc also present on 
the labriiin. The spines are only 8-12 /t long, and are best 



Pig. 1. — ISpinc.s en tcigites of first larva. 


A. Near ijosterior mar^mi of abcloininal termites. 

N^car anterior margin of tlioracic tergite?;. 

C. Portion of abdoininal tergite less juagiiificd. 

seen in stained preparations of the cast skin under a high 
magnification. There are also four rows of much larger 
spines on the silk-producing papillae. 

These spines have been found in a nnmbci' of other 
species, including Mantis religiosa. Sfagmontanfis Carolina, 
Slagmomantis Umhafa, and in several species of which 
wc have been able to get a few dried cast skins still at- 
tached to old unidentified oothecae. There is no doubt 
that they tvill be found in all Maiitidac, 

We find also tliat all the distinctly visible spines on 
the legs (PI. VII, fig. Id) are beneath the (inst .skin and are 
seen through it; they can therefore be of no service in 
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emergenoc. It is probable that the young larva moves 
along the passage by a series of telescopic expansions and 
contractions of the abdomen, rather than by a simple 
wriggling movement as dc Saussure seems to imply in the 
remarks <juoted above. 

It is important to jioticc that the legs and antennae 
of tlie first-stage larva are free from the body, and that 
the skin, which is soon to be cast, envelops each limb 
separately. Several observers have made the mistaken 
observation that the skin enclosed the animal as a whole, 
pressing legs and antennae against the body. They 
have avssumed this from an examination of cast skins, in 
which the envelope of eacli leg becomes completely tele- 
scoj)ed \ipou the base on the withdrawal of the leg, and is 
not obvious in a cursory examination. On Plate Vlll are 
shown two micropiiotographs of a cast skin. In one the 
skins of the legs and antennae remain telescoped as left 
by the larva, and are very i7iconspiciious ; in the second the 
leg skins have beeT\ dra\Yn out before the specimen Avas 
mounted. 

There has been ?nueh cojitroversy a.s to the morpho- 
logical status of tins first skin, wliieh is cast almost iminedi- 
alely after emergence. .Most authorities have persisted in 
regarding it as an amnion, being misled by the idea which 
we iiave just corrected, that it encloses tlie whole insect 
like an eggslicll, and also by Brongniart’s statement that 
no spines are present on its surface. Pagenstecher’s figure 
(Idol, PI. 1) which showed these, and which is the best 
figure of the cast skin yet published, has even been desig- 
nated as “ fancifvd ” by Packard (1808. p. 581). However, 
in view of the observations slated above- -namely, that it 
has a number of spines on the abdominal and thoraeie 
tergites; that it envelops individually the limbs and the 
antennae; and that tlic threads from the end of the 
abdomen pa.ss through it, and, further, from the fact that if. 
is resistant to boiling in potassium bytlroxide, and that its 
staining properties are similar to those of chitin — we have 
no doubt that it i,s a true skin and not an amnion. 

Six and a half miiiute.s after the first appearance of the 
larva the skin split nfid-dorsally, and three minutes later 
the larva was completely free and fell soft and helpless to 
the ground. The limbs left the. skin after most of the 
trunk was ire.e/, first the auferior pair, and then the. two 
posterior pairs and the antennae almost simultaneously. 
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finally the tail was freed. This is only accoiuplished 
with difficulty if the insect is hanging free of all foothold. 
If, however, it is lying on or against something solid, the 
following method is employed. The insect, lying on its 
ventral surface, strains away from the old sk m, which is 
b(tnnd to the ootheca by tlic thread, applying leverage to 
the surface on which it rests by means of the joint at the 
trochanter. It moves the tail round in circles in such a 
way as to keep the thread.s stretched. After some ehort 
the abdomen is fiiuilly freed from the old .skin, which 
remains hanging on to the ootheca attached by the two 
threads. This is usually completed about nine or ten 
mimite.s from the first appearance of the larva. 

The larva has now changed considerablv in shape; the 
abdomen is longer, and for a few minutes lies straight out 
behind it on the ground ; the sides of the head have, spread 
out owing to their beii^g no longer confined by the first 
skin, and the head .assumes the typical liaimner shape; 
the prothorax has elongated, and is now much longer than 
the head (head 1 mm., prothorax 1'8 mm,). The larva 
now lies motionless on tlie ground for some minute.s. 
During this time the abdomen is shortened telescopically, 
and is cocked up over the back to the position which i.s 
normally retained till the end of larval life. Finally, after 
about ten minutes’ rest, the skin has hardened and the 
larva can run about actively. The colour is matured in 
about two liouns. during which a general darkening is 
observed, especially of the legs and tire dorsal surface of 
the body. The colour at this stage, however, is no imlica- 
tkm of that of the adult, as changes occur in larval and, 
according to Przibrani (190G, pp. 203 and 20fi). even during 
adult life. 

The larvae, now in their second instar, are very active. 
They can jump as much as two and a lialf inches, the 
second and third pair of legs alone being used in this, as 
also in slow walking; in running, however, ail three pairs 
arc used. They frequently sway from side to side for 
seme minutes while standing still, recalling a similar habit 
in the related Phasnudae. 

Some of the larvae were fed on aphis, as it was the most 
easily obtainable food at the end of April. When they had 
captured one they rotated it with the end of the disengaged 
tibia until they wore ‘able to bite it at the back of the 
tkorax. This treatment paralysed the prey rapidly, and 
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it was then consumed. Other specimens would not eat 
aphids , but having captured them threw them aside. From 
these and from contradictory records of other authors it 
seems probable that cither diflereiit apliids are attractive 
in diherent degrees, or that this Mantid -will only take 
them when it is ^Yithout other more palatable food. 

The following method of feeding the young Mantids was 
devised, and could be applied to the feeding of any small 
predaceous or insectivorous animals. Insects of every 
description were collected in a very fine mesh net by sweep- 
ing hedges, grass, growth along a ditch side, etc. The net 
was then turned inside out into a beaker. If this was done 
indoors, with the bottom of the beaker to\vaTds the light, 
very few" dies escaped. Finally, the beaker was covered 
wnth a piece of coarse net and placed i]\ the cage containing 
the larvae. All the smaller insects in it rapidly escaped 
through the net into the cage, while the larger ones, spiders, 
etc., w'crc kept inside the beaker. In this "way Alqfr<)d.cs^ 
Coniopterygidae. Cercopids, Jassids and many small Diptera 
w"ere supplied in numbers and eaten. The mesh of the 
net. covering the beaker was increased as the Mantids 
grew, until finally they w'ere able to take anv insects 
obtainable. 

vSeveral times when the sun was shining on the cage 
the young larva.e w-ere observed on the hack of the cage 
followjjig anrl repeatedly attempting to capture the shadow 
of a fly moving on the glass front. This indicates that 
their sense of smell is not highly developed. 

The insects lived throughout the sunjmer, some in a 
hothouse (average temperature about 75°), some in a 
living-room; w'hile others even survived a trip for a few 
days to an altitude of 3000 ft. in Norway. They are 
apparcTitly ovtremely hardy, 

As the larvae become older ilieir habits change; the 
half-grown larva never jumps, and rarely stalks its prev, 
preferring to capture such insects as happen to approach 
it. More carelessness in feeding is also observed; legs 
and wings of the prey are frequently dropped, and some- 
times the unconsnmed portion of a fiy is allowed to mahe 
its escape; the larvae also are no longer so particular in 
attacking their prey behind the liead, but commence tlieir 
meal at any convenient part, abdomen, head or even 
wings, M ben they were older their chief food was house 
flies (illuacu) and blueboUles (Calbplwa), but they would 
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also eat wasps, Syrphids, small Ileteroptera and grass- 
hoppers. They appeared somewhat afraid of butterflies, 
but when hungry attacked them. They would not eat 
caterpillars, and showed a strong dislike to Tipulids and 
Ooccinellids. It is possible, however, that these are un- 
manageable rather than distasteful. A lialf- grown nymph 
consumed a whole bluebottle in 11-| minutes. Occasion- 
ally one would capture one fly while still eating another, 
ill which case the second fly was retained under the free 
arm till the first was finished. One larva was observed to 
take up a fly which had been dead some days and had 
dried up; nevertheless, with great difficulty it was de- 
voured completely. On another occasion one was seen 
biting pieces ofl some dry hawthorn leaves. All the stages 
readily drank drops of water, and doubtless in the wild 
state are in the habit of sucking up the dew. 

Cannibalism rapidly reduced the number of larvae, and 
soon only a very few were left. Sometimes a fight would 
be started by accident. Thus, in one case, a larva in 
striking at a fly caught the tail of a smaller larva and bit 
off one of the cerci. The latter retaliated by removing 
both antennae from the larger individual. Although they 
were separated, the smaller one was found partially devoured 
on the following day. 

On September 2 a full-fed iiyniph ca.st its last skin and 
became an adult female. This fed oii miscellaneous insects 
until October 21, when it made its first ootbeea. 

Oothccae, which diJfer greatly in dillerent species, have 
been frequently dewscri bed — rdigioaa by Pageiistecher 
(1864) and Giardina (1898 and 1899) ; Hierodula saussurii 
by iCoTshaw (1907) ; Stagmomantis Carolina by Ran 
(1913); Miomantis savignyi by Adair (1914, i and ii); 
Fiacheria haetim by Adair (1914, ii) ; Sphodroniands guttata 
{hioc-ulata) by Adair (1914, ii) ; Oongylus gongyloides by 
C. Fj. Williams (1904) ; and unidentified species by Shelford 
(1909) and by Waterhouse (1912). The most complete 
account is that of Giardina (1899), with whose conclusions, 
however, we cannot entirely agree. 

It will be convenient here to give a short account of the ■ 
(totheca of Sphodromantis guttata, in order that the opera- 
tions of the female described below may be better under- 
stood. Transverse, longitudinal vertical and longitudinal 
horizontal sections arc shown in text fig. 2. 1. II and III, and 
f'.e letters below refer to these. The ootlieca consists of a 
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central core containing tbe eggs C, surroimded by a pro- 
tective layer D, and separated from it, laterally and 
ventrally, by a stout irregular wall K. The central part 
is divided by transverse vertical lamellae 0 into a number 
of flat chambers, each containing a group of eggs. Each 
chamber is roughly semicircular, being closed at the middle 
line (I), and the chambers on each side alternate (III), 
Each compartment communicates with the exterior by a 
passage (A and B) leading from the eggs to the dorsum of 
the ootlieca, where it opens between the successive members 
of a series of flaps H. Within each opening there is a 
protective ilap E, arranged as a valve, so that it can be 
pushed aside, from within but prevents entry from ’without. 
The vertical divisions between the egg- chambers continue, 
less stout in sti'iicture, across the outer protective layer D, 
and are indicated on the exterior by a scries of vertical 
furrows on the sides of the ootlieca M. A few chambers 
at each end of the ootheca are without eggs, and act only 
as protection. Griardina (1899, p, 296) considers the trans- 
verse walls between the egg-chambers to consist of three 
layers closely pressed together, but w’e could see no evidence 
of thi.s; they tend to split in plar.es, but cpiite irregularly. 

The whole ootheca is formed of a gumlike substance 
secreted I'rom large abdominal glands, which open into the 
oviduct. This giiin, which hardens ou exposure to air 
after being secreted, is partly vacuolated into a kind of 
frotli by the gonopophyses as it passes from the body. 
That poitiofi whicii goes to i'otiii the outer protective 
layer is still more v^acuolated afterwards. 

Tlie construction of the first ootlieca laid by the female 
started about one o’clock in the afternoon, and by tw'o 

0 clock, when it was first observed, about oiie-quarteT had 
been cotnpleted. The insect was head downwards on the 
perforated /iiic side of the cage, and wa.s so engrossed in 
the process that, even when the cage was broken to pieces 
in order to get a better view, it was not in any way dis- 
turbed. The elytra were slightly raised and quite clear of 
the ootheca, and only the very tip of the abdomen was 
ininiersed in llm froth, at certain times as far as the base 

01 the cerei, whic-li, however, ■were always quite free and 
were employed in feeling the surface under cimsiruction. 

The use of the elytra in the fonnation of tiie ootheca 
has been aflirined and contradicted many times. There 
is no doubt whatever that the ootheca can be constructed 
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n. Longitudinal vertiojti. 

A [' liovizontal. 

C’.'Egg, ' entering successive egg chambers. 

D. Cliainber of outer protective layer. 

P* <^ap in passage. 
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without thttir aid. The photographs (PI IX and X) 
show the position in which the Mantis remained during the 
whole process, and Adair (1914, I, p. 120) cut off the wings 
of one. speciinen which was laying its eggs, in order to get 
a better view, without disturbing the Mantis or the con- 
struction of the oothcca. In vierv, however, of the definite 
statements of Brongniarl (he., p. 419), Perrier (IB70) and 
Giatdina (1899, p. 311), it seems possible that occasionally 
tlie elytra may assist. In any case, the view of Perrier 
and Giardina that the longitudinal furrows on each side 
of the dorsal flaps are due to the pressure of the elytra 
is unsound, and vStill more so the ingenious theory of the 
latter author, that the exit passage and protective flap are 
formed by the insertion of the elytra and hind-wing, for 
our oothcca, constructed entirely without their aid, has 
all these features in a normal condition, It occurs to us 
that when the insect is upside down the wisigs might be 
used to prevent the. freshly secreted material from flowing 
away, hut even at this stage it is not very liquid. 

In the c.oustructiou of the ootheca the. tip of the abdomen 
goes through a regular cycle, of movements, each repetition 
resulting in the laying of one group of eggs and the formation 
of the corresponding portion of the ootheca.* This cycle 
is sh(ns'ii diagj'aniniatically at text fig. 3, which represents 
the face of the ootheca nnder constTuction (seen from the 
direction of the insect). This face is iuit flat but concave, 
being most sharply ('urved in a vertical plane, as may be 
secJi in the partially constructed ootheca in PI. X, 1, and 
also in sections of the completed ootheca, text fig. 2, II, by 
the. curve of the divisional wall. The jnovemeuts are as 
follows : When the insect has finished laving a group of 
eggs at A, on the lolt-baiid side, the tip of the abdomen 
is moved rvith a slight curve to the top of the right-hand 
side of the ootheca, and then slow ly down to the bottom 
along the periphery. Daring this movement the gono- 
pophyses may be seen moving rapidly backwards and 
forwards just beneath the slightly hardened outer skin. 
By this process the gum in the outer layer is more vacuo- 
lated, the divisional transverse w^all N in this area formed. 

* Giardina (J8<J9, p, U7) state.s that ail the eggs and thecal 
material On one side of the ootheca arc S!;ereted by the corre- 
sponding ovary and collctcviai gland. Uo gives no evidence fur 
this, and vo .-^aw nothing in tlio cons Initit ion that would necessitate 
this assumption. 
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and by stretching the outer surface with the tips of the gono- 
pophyses the vertical ridge, or swelling, is formed, which is 
seen on the exterior alternating between the lines of the 
vertical divisions. During the downward movement a 
fresh supply of secretion is left behind on the right half 
of the face of the oothcca. The movement continues to 
the base, w^here an addition is made to the length attached 
to the support. Then the abdomen is inserted more 
deeply, up to the base of the cerci, into the centre of the 
right side of the ootheca at B, and remains comparatively 
quiet for about two minutes. During this time the group 



Fig, 3. — Diagr/ini of movements of abdomen of female. 

For explanation sec text. 

of eggs on this position is laid, and the walls of the coni' 
partmoiit are formed by compressing the only partially 
vacuolated material displaced by the eggs. The abdomen 
then becomes more active and is once more moved in a 
curve, as shown, to the upper point of the left-hand side, 
where the slow downward movement once more begins. 

The process of la}dng one group of eggs and the corre- 
sponding part of the oothcca occupies about four and a 
half minutes, and, as each side i.s formed alternately, there 
is an interval of about nine mitnites between successive 
repetitions of the same operation on the same side. (Actual 
times measured were 9, 9, 9, 8, 7 minutes ; the times would 
be lejT at the commeiicement and finish, as the ootheca 
TRANS. ENT. SOC. LOND. 1916.— PART I. (AUO.) U 
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tapers off at each end and fewer eggs are laid in the earliest 
and latest compartments.) Thus the constructed portions 
on one side have had this time to harden before the next 
compartinent on the same side is formed, and the pressure 
of some of the freshly secreted material against that which 
has already partially hardened results in the formation of 
the cross divisions. 

The formation of the dorsal flaps and the protecting valve 
is still somewhat obscure. It must take place just before 
the descending movement, as only at that time is the tip 
of the abdomen at the dorsal part of the egg mass. Further 
observation on this point is needed. When the ootheca is 
first constructed there is not direct communication with 
the exterior, but the passages between the flaps are filled 
with a very delicate dried froth. The young Mantis on 
hatching pushes through this and breaks it up. In those 
compartments in which all the eggs have been parasitised 
this dried froth persists. 

The cou.straction was finished at 4.45 p.m., having 
occupied about three hours and forty -five minutes. The 
colour of the material when first exuded was very pale, 
but it rapidly darkened on exposure, so that before the 
completion of the ootheca the first-made portions were 
much darker than the more recent part. 

On November 27 anotlier ootheca was constructed 
by the same female, this one being much smaller than 
the first; probably, however, this was only due to insiif- 
fieieut feeding, as Adair (1914, p. 126) finds as many as six 
successive ootheca laid by one individual of this same 
species, and a dissection of the above female, which died 
on December 9, showed many eggs still in the ovaries. 

The female had not paired, so that the eggs were in- 
fertile. Examination has shown that they have all dried 
up, so that parthenogenesis, so common in the allied 
Phasmuhe, apparently does not occur in this Mantis. 

Some notes on the Chalcid Podagrion 'pachyinerum, which 
infested some of the oothecae brought back from Algeria, 
have already been published (Williams, C. B., 1914). 
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Explanation op Plates VII-X. 


Plate VII. I.arva of Sphodroniantis guttata extracted from the egg. 
Fig. 1. Ventral view, o, head shield; h. papillae on 9th sternite ; 

c. thread producing papillae on 10th abdominal segment; 

d. spines on leg benmth the first skin; md., mandible; kib., 
labrum; mz., maxillae; mx. p,, maxillary palps. 

Fig. 2, Lateral view. 

Plate VIII. Miorophotographs of first cast skin of larva ; magni- 
fied 24 diamcter.s. 

The spiny areas and terrainal pa})illac are shown. In fig. 1 the 
skin is shown as cast; in fig. 2 with the coverings of the legs 
pulled out. 

Plate iX. Lateral view of female Sphodromaniis guttata construct- 
ing ootheca. Ootheca nearly complete. Natural ei'ie. 

Plate X. Lateral and dorsal view of female constructing ootheca. 
Ootheca about half completed. Slightly reduced. 






Photo, C. B. Willia 



.y. Enl. .W. L(??uL, igi6^ Plate IX. 
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Fig. 2. 

SPHODROMANTIS GUTTATA OVIPOSITING. 
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IV. 07i Sjiecijic and Mimetic Relationships in tJie genus 
Heliconius, L. By H. Eltringham, M.A., D.Sc., 
F.Z.S. 

[Head March 1st, 1916.] 

Plates XI-XVII. 

Some time has elapsed since Professor Poulton first 
suggested to me that an investigation into the specific 
relationships of the forms of the genus Heliconius would 
probably bo productive of interesting results, and I must 
admit to having had some hesitation in embarking on such 
a work in view of the fact that a very lengthy and elaborate 
monograph of the genus already existed. This memoir, 
however, is based entirely on external characters, and it 
appeared that anatomical study might elucidate new facts 
with regard to the relationships of the forms, more especially 
as the mimetic phenomena arc of an unusually complicated 
kind. 

Perhaps the most valuable feature nf the monograph 
above referred to (Stichel and Riffarth,in “ das Tierrcich,” 
190fi) is the recognition by Kiffarth that the whole genus 
can be divided into two sections by means of a peculiar 
character of the fore-wing underside in the male. It was 
my friend, Mr. W. J. Kaye, who pointed out * that, having 
divided the forms by means of the character mentioned, 
u most remarkable fact was disclosed. 

A great number belonging to Section I resemble very 
closely forms belonging to Section 11. In other wmrds, 
iritrageneric mimetic resemblance is of frequent occurrence. 
I here use the words “ mimetic ” resemblance in a wide 
sense as indicating merely a similarity of pattern; the 
precise nature of the resemblance may be considered later. 

The present paper is an attempt to investigate more 
precisely the specific relationships of the forms of Heliconius 
by means of anatomical study combined with an examina- 
tion of pattern gradations. 

Wc are rarely able in such investigations to arrive at 
entirely satisfactory conclusions owing to lack of adequate 

Proc. Ent. Soc. Lend., p. xiv, 1907. 
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material and data, and I fear the present effort is no 
exception. The results may, however, serve to indicate 
the directions in which iuture workers, and especially those 
with facilities for making breeding experiments, may hope 
to obtain more definite results. For the opportunity of 
examining and dissecting many rare forms I am indebted 
to the generosity of Lord Rothschild, Mr. W. J. Kaye, and 
the Authorities of the British Museum, whilst my friend 
Professor Foul ton has assisted me with Ids continual 
encouragement and valuable suggestions. Mr. Kaye has 
also given me much practical help in sorting specimens 
and in correspondence, and my friend Dr. F. A. Dixey 
has rendered valuable assistance in connection -with Pieriiie 
mimics. Dr, Karl Jordan has Idndly looked over most 
of my microscope preparations and given rnc the benefit 
of his views thereon. 

Opinions may differ as to the significance of conclusions 
based on the structure of the male armature. However 
that may be, probably most naturalists will agree that close 
resemblance in these structures may usually be regarded 
as evidence of near relationship, whilst distinct and con- 
stant difierences will probably generally be accepted as 
evidence of specific separability. 

In the genus Acraea it was found that in nearly all cases 
the species were well defined, and anatomical difierences 
easily recognised. Such is only partially the case in 
Ileliconius, as rvill be seen later, nor are the structures 
particularly constant within the limits of the same species. 
It should be understood at the outset that I do not put 
forward the present paper as a statement of conclusive 
and final results, hence it is not to be taken as a complete 
revision of the genus. I do not consider that our know- 
ledge of the forms is yet adequate to such a task. My 
desire has rather been to indicate the directions in which 
future effort should be made, and the lines on which, 
especially, those in the field might profitably direct their 
observations. 

The genus is distinguished from Eueides by 'its much 
longer antennae. It can be dirided. as Riffarth has shown, 
into two great sections. On the underside of the male 
fore-wing, from the inner margin to the first branch of the 
median, is an area which presents a peculiar silky grey 
appearance. In Section I of the genus this silky surface 
is continued right up to the median without any visible 
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change in texture. lu Section II there is, adjacent to the 
median and its branch, a certain amount of dull “ meali- 
ness.” This amount may be very small, but it is always 
recognisable, especially after a very little practice. The 
two sections were designated by the extremely clumsy 
names of Opisogymni and Opisorhypari respectively. 
For convenience they may be referred to as Section I 
and Section II. Between these two sections the reputed 
species are nearly equally divided. lu the monograph 
referred to Section I contains 31 species and 110 sub- 
species, whilst Section II includes 39 species and 79 sub- 
species. This division is apparently a natural one, and 
so far as my preparations go the genital armature of no 
species of Section I could be mistaken for that of a species 
of Section 11. 

Section I may now be further divided, and we will first 
consider the forms included by Riffarth under the name 
Silvaniformes. These include nearly all those species 
the patterns of which are composed of yellow, brown, 
white, and black markings. Generally speaking, it may 
be said that the ground-colour of one or both wiiigs is 
brown or yellow, though there are one or two exceptions. 

The evidence of the genitalia. 

Whilst the genitalia of nearly all the members of this 
group are readily distinguishable from those of the rest 
of the genus, they are by no means so readily separable 
inter se. Moreover, at least one form hitherto regarded as 
rather widely separated from the Silvaniformes must now 
be included in that group. I refer to H. atthis. In the 
accompanying plates the genitalia have been illustrated 
by giving a carefully drawn outline of one cluspcr, as it is 
from the shape of this part that cany conclusions can best 
be drawn.* After examination of a large number of pre- 
parations, it appears that they may be divided more or les.s 
into those which have a dense hairy tuft near the end of 
the claspet and those which are only moderately pilose. 
Whether this feature is of real value or not is difficult to 
decide; if, however, we accept the feature it would seem 

* I much regret the poor quality of tliose plates. The present 
necr.Riiiity for economy has, however, made it impossible to use the 
beautiful lithographic process by which the figures were reproduced 
in my paper on Acram. 
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possible to separate the foliowang reputed species and their 
forms from the remainder of the Silvaniformcs. 

H. ismmius. 

5, “ silvana'* metaphorvs. 

„ narcaea. 

,, numntufi. 

,, ethilla. 

,, gradatU’^^ 

The first two above are separable from tlie rest on general 
differences in the armature, and we may now consider the 
remainder. 

H. narcaea, Godt. 

The typical form of this well-known species occurs in 
S. Brazil. In Seitz’ ab. connexa the subapical band is 
completely separated and surrounded by black. The 
form saiis, Weym., has a brown instead of a yellow band 
in the hind-wing. The form Jlavomac.ulalus-, Weym., has 
a yellow instead of a white apical spot in the fore-wing, 
whilst physcoa, Seitz, has the fore-wing yellow band much 
broader than usual. The form polychrous, with largely 
increased black areas, is regarded by Stichel and Riftarth 
aa a subspecies, though apparently occurring in the same 
localities as mtis. It cannot be doubted that these are 
all forms of the same species, as they arc for the most part 
mere colour variations. The outline of the claspers in 
three of the forms is shown on FI. XIII, In general 
structure there is considerable agreement, though there is 
a marked diflcreiice between the actual outlines of the 
typical form and narcaea j)olyckroiis. 

H. numatus, Cram. 

Of this species some ten forms have been named, and 
they extend from Guiana across North Brazil to the Western 
Amazon region and Peru. The claspers of three forms are 
illustrated on PI. Xlll. The form ymensis is merely a 
variet}’ of the type, but there is a greater difference between 
its clasper and that of nwmtus numatus than between the 
latter and mrcaea narcaea. Iiideed, the two last are not 
appreciably distinguishable. It may be said that they do 
not occur in the sanre locality and that thus there is no 
necessity for the respective armatures to be different. 
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There may be something to be said for this view, though it 
will not explain further cases yet to be described. 

H. silvana, Cram. 

Of this form three subspecies are named, and though the 
genitalia of the group are of little assistance in many of the 
cases of closer resemblance they seem to show that at least 
three of the forms hitherto regarded as subspecies of 
silvana do not belong to silvana at all, but to two other 
species. On PL XIII I have shown the claspers of two 
specimens of silvana silvana taken at random. One is 
hardly distinguishable from numaius guimsis, whilst the 
other is but little modified from narcaea narcaea. A part 
of the difference is due to the bending over of the apex of 
the clasper, but this is not a point of great importance and 
probably would not occur in a perfectly fresh specimen. 
Now, silvana occurs in Guiana, Venezuela, N. Brazil apd 
Peru. The anatomy of the armature gives no reason to 
suppose that it is anything but a form of numaius, just as 
the latter on the same grounds appears to be as closely 
related to narcaea. 


H. ethilla, Godt. 

Some twelve forms of this species have been named, 
ranging through Tiinidad, Guiana, Brazil, Venezuela, 
Colombia, and Panama. Seven illustrations of the claspers 
arc given on PI. XI IT, The two specimens of etkilla ethilla 
are by no means identical, whilst the two of e/killa Igndarus 
are markedly different. One example of ethilla ethilla 
resembles narcaea satis and is not unlike nnmalus monalus. 
The outline of ethilla aerotonie is very different from one 
example of ethilla ethilla, but not sufficiently distinct from 
one of ethilla Lyndams. My friend Mr. W. J. Kaye, regards 
ethilla as conspecific with nu772alus, a view I am strongly 
inclined to support, further adding that so far as the 
armatures are concerned there is no more reason for 
separating either from narcaea and silvana. 

H, gradatus, Weyni, 

Of this rather rare species I have been able to make 
only one preparation from its subspecies, ihieki, Riff. As 
will be seen from the illustration on Pi, XIII , the clasper 
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is niiioh less difEerent from that of etkilla metalilis than the' 
latter is from some other forms of etJdlla. 

We thus see f.hat on the structure of the genitalia we 
cannot satisfactorily distinguish between narcaea, mimatus, 
eihilla, and gradalus and most of their forms. 

We now turn to a large group containing ten reputed 
species and their forms. They all have at least this feature 
in common, that there occurs near the end of the clasper 
a tuft of bristles sufficiently evident to distinguish them 
from those of the narcam group. 

H. novatus. Bates. 

The claspers of the three principal forms are shown on 
Pis. XIII, XIV, and present a closer agreement than any 
we have so far examined. The forms arc found in Peru 
and Bolivia. Mr. Kaye informs me that sclndtzei, Riff., is 
merely the female of novatus. 

H, hecale, Fab. 

This large black form with a conspicuous white patch 
on the fore-wing occurs in Dutch and British Guiana. 
The clasper is shown on PI. XIV, and differs in scarcely 
any respect but that of size from those of the last and next 
species. There is a form named fulvescens, Lathy, from 
Demerara, in which there is a brown basal suffusion in 
the fore- wing. 

H. aristiona, Hew. 

Of this species some twelve subspecies and several forms 
have been named, ranging through the Amazon region, 
Peru, Ficuador and Bolivia. I have shown the claspers 
of seven forms on PI. XIV, and here again there is consider- 
able general agreement accompanied by a certain variation 
in actual outline. 

H. ithaka, Feld. 

The typical form and two subspecies are all found in 
Colombia, It would be dlfheult to distinguish between the 
clasper shown on PI. XIV and that of some of the forms 
of aristiona. 

H. pardalinus. Bates. 

The type form and four subspecies range through N, 
Brazil, Peru, Bolivia and probably Ecuador. The clasper 
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of pardalinits lucescens shown on PI. XIV is shorter and 
broader than those already considered, yet, except in size, 
there is no very satisfactory difference between it and that 
of anderida zuldka on PI. XV, and some forms of anderida 
are barely separable from aristiona, 

H. fortunatus, Weym. 

This and two subspecies occur in N. Brazil. I have 
illustrated a clasper of Jorhinaius s'purius on PI. XIV. It 
is much more rounded than those so far considered. If 
every specimen dissected out were identical with this, 
then we might* perhaps, say that it differed constantly 
from the other species, but a very small amount of variation 
would make it as difficult to distinguish as the rest. 

H. quitalenus. Hew. 

The type form and three subspecies range through Peru, 
Ecuador, Bolivia and N. Brazil. Beference to the drawings 
on PI. XIV shows a marked difference between quitalenus 
quitalenus and quitalenus felix. The first might wxll be a 
variation of one of the forms of novatus. If the second 
differs from these it does so no more than from its own type. 

H. anderida, Hew. 

The type and six subspecies range through Venezuela, 
Colombia, Central America, and one form is said to have 
been taken in Hutch Guiana. The claspers of six forms are 
illustrated on Pis. XIV, XV, from which it may be seen 
that there is considerable variation. There is less difference 
between anderida Jiolocojphora and aristiona jioridus than 
between the former and anderid,a anderida. Kaye is of 
opinion that anderida fornarina is either a good species or a 
form of Jiecale. The clasper is, however, very near to that 
of anderida melicerta, and though hecale has a somewhat 
different appearance it still seems connected with the other 
forms of this group. 

H. paraensis, Biff. 

The two forms of this species are described from Para 
and Itaituba respectively. A clasper of the form latus, 
Riff., is illustrated on PI. XIV, and is seen to be not satis- 
factorily distinguishable from several of the other forms 
described. 
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H. aulicus, Weym. 

I have only had one example of this species to examine. 
Its clasper is shown on FI. XV. It has the dense hairy tuft 
of tiie nomtus group, and diliers little from that of arislima 
iarajMensis. The pattern of the wings is also so similar 
that it seems certain that they arc the, same species. 

All the above seem to constitate a group of forms which 
cannot be constantly distinguished by the genitalia . Before 
passing to those species which have claspers of the ismenim 
type there are a few forms which must be separately 
considered, 

H. ‘‘silvana** robigus, Weym. ; H. ‘‘sUvana*’ ethra, Hiibn. 

The form Tobigus occurs in Brazil (Espiritu Santo, Rio 
de Janeiro, Minas Ocracs, etc,). The clasper is shown on 
PI. XV. It cannot be placed in the group owing 

to its form. It is less densely tufted than those of the 
novdtns group. Two preparations show much the same 
structure. It is certainly incorrectly placed in being 
associated ^vhth silvana. Apart from the difierence iu 
the tuft, the form of the clasper suggests an affinity 
with arisliona, and further reasons for placing it in that 
association ■will be given later. 

The clasper of silvana” ethra shown on PI, XV is 
barely distinguishable from that of “ sihana’’* whigus. 
It is rather more densely tufted, but must, I think, be 
regarded as conspecific with rvbigus and probably with 
aristiona and novalus, 

H. vetustus, Biitl. 

The typical form occurs in British Guiana and the form 
meleUm, Weym., in N. Brazil. The clasper (PI. XV) is of 
a curiously iircgular shape. Except for the dense tuft of 
bristles it might well be a form of viimatus. 

H. sergestus, AVeyin. 

This species occurs at Tarapoto in Peru. I have had 
but one example to examine, and the clasper is shown on 
PI, XV. If its well-rounded and tufted form is constant 
it may well be regarded as definitely rhstinct. 

H. atthis, Doubl. 

This species, which has become so profoundly modified 
in mimicry of Titkorea pavonii, occurs in Ecuador. Though 
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hitherto regarded as related to the Cydnoformes, the 
structure of the clasper on PL XV shows it to belong rather 
to the Silvaniformes. If it had a denser tuft of bristles 
it would be difficult to distinguish it from aristiona lenaeus. 

H. ismenius, Latr. 

The typical and four subspecies occur in Colombia and 
Central America. Though the forms are placed near 
narcaea in existing works, I have placed them nearer to 
the latter part of Section I, since, if the form of the claspers 
is to be regarded as any indication of relationship, then 
they are undoubtedly closely allied to the melpomene 
association. The claspers of three forms are shown on 
PI. XV, from which it wU be noted that there is some 
variation between them. The clasper of “ silvana ” 
inetaphorus is also shown, and is seen to resemble that of 
is'menins iehhinia so closely that we cannot doubt that the 
form is much more closely related to ismenius than ■ to 
silmna. Indeed, I am convinced that it is merely another 
form of is^nenim. 

We have now considered nearly all the reputed species 
which appear to belong to the group Silvaniformes. Forms 
of which I have been unable to obtain examples are ennius, 
sulphurous, and hippola. With so peculiar a genus it may 
be rash to speculate on the position of forms which have not 
been examined, but I should expect ennius to prove a form 
of quitalenus, and sulphureus of ethilla. As to the rare 
species, hippola, of which only the type seems to be 
known, its appearance gives no clue. It will, perhaps, 
prove to be near narcaea. 

Assuming the structure of the genitalia to be of any value 
at all in these forms, we can, therefore, arrange the reputed 
species in six groups of which it may be said that if the 
respective members are not conspecific, at least they are 
extremely closely allied, and are not separable by any 
constant and recognisable features of the male armature. 

I have left for consideration at the end of this group 
two species which are amongst the most remarkable of all 
the Ileliconii. The first is H. tumatumari, Kaye, from 
Gaiana. This species resembles aoede astyda7nia, forms of 
erato, and secojidarily forms of melpomene. It is a tribute 
to Mr. Kaye’s excellent judgment that he did not regard 
it as a form of melpomene, but described it as a separate 
species. The structure of the male armature is quite 
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different from that of any form of melfomene, and, in fact, 
has a typically silvaniform appearance. It is nearest to 
that of a species with which one would not at first think 
of associating it, viz. veLustus : indeed, the only obvious 
difference between the armature is that in v&tu§tus the 
extremity of the clasp er is rather more densely pilose. 
That the species is, in fact, closely related to veluskis X 
have no doubt, and the further evidence for this will be 
found under the discussion of patterns. It may here he 
mentioned that the most obvious difference betM'cen 
iumaiunmri and melyoynene forms is the occurrence in the 
former of a sulphur yellow streak on the underside of the 
hind-wng, this streak being not on the costa, but below 
the costal iiervure. 

On my pointing out to Mr. Kaye the significance of this 
yellow line, he kindly brought for examination two mel- 
pomeae-like forms, one of which agrees with melponiene 
elevatus, Nold,, and the other an nndescribed female form 
somewhat like it, from his own collection. Both these had 
the peculiar yellow hue, and without anatomical examina- 
tion might well have been regarded as geographical forms 
of immiumari. Microscopic investigation of the male 
example showed, however, that though it was apparently 
not a form of it was equally specifically separate 

from tuniaiumari. The armature is again of a somewhat 
silvaniform type, but resembling that of H. sergeshis. 
These two species, elevaiw and tuniaiumari, will be further 
considered in the discussion of patterns. 

Although they are separable from melpomene it must not 
be supposed that they are as markedly distinct from that 
species as are many of the species of Section H from one 
another. Preparations of the genitalia of melpomene show 
much individual variation, and whilst there 'would never 
be any difficulty in distinguishing the armatures of, say, 
ande^'ida and mel])omene, there might be more difficulty in 
separating some preparations of melpomme from certain 
of the Siivaniformes. In other "^'ords, the Silvaniformes 
arc not, in spite of their Melinaea-like patterns, a markedly 
separate group, and, in fact, it may be said that all the 
species belonging to Section I are far less satisfactorily 
dlfforcntiated than those of Section II. This fact wouli 
seem to lend support to the view that Section I is of more 
recent development, as we should expect, since its members 
are mimics rather than models. 
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We now pass to those species grouped under the name of 
the 

Cydnoformes. 

H. cydno, Doubl. 

The typical and eight subspecies arc described mth several 
varietal forms occurring in Central America, Pern, Ecuador, 
Colombia, and Venezuela. The claspers of five forms are 
shown on. PL XV, They show a general resemblance of 
structure with a certain amount of variation. 

H. weymeri, Stgr. 

Of the typical form of this Colombian species I have had 
no example to examine, but have dissected out more than 
one armature from the form gustavi, Staud. There is no 
constant and recognisable difference between the armatures 
of this and of cydno (PI. XV). 

H. pachinus, Salv, 

This species from Chiriqui and Costa Rica occurs com- 
monly in collections. I have made several preparations 
which show but little range of individual variation. The 
pattern of the wings seems at first sight so distinct that it 
might well be regarded as a satisfactorily defined species, 
yet tlie armature (PI. XVI) shows no distinction from that 
of weymeri and could not be constantly separated from 
eome forms of cydno. 

H. heurippa. Hew. 

This species, with which I include rubeUius of Smith and 
Kirby, occurs in Colombia, Typical heurippa has a striking 
appearance owing to the large patch of sharply divided 
yellow and red on the fore* wing. In the form rubeUius 
this patch is reduced to very narrow dimensions. The 
clasper shown on PI. XVI from a specimen of heurippa shows 
much the same structure as is found in cydno, weymeri, etc. 
There can be little doubt that heurippa and cydno are the 
same species, and it will be seen later that consideration of 
the pattern confirms this view. 

H. melpomene, Linn. 

Over fifteen subspecies of this form, with many varieties, 
are described. They range over the greater part of 
uorthern S. America, but have not. so far, been reported 
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from Colombia and Venezuela. A drawer filled with these 
forms presents a most bewildering diversity of patterns 
linked together by intermediate forms. On PI. XVI I have 
illustrated eight of the claspers. From these it will be 
seen that there is a strong tendency for the point of the 
clasper to be fuller and more rounded than in cydno and 
some of the other forms. Two drawings are shown taken 
from consecutive specimens of ‘>ndpomenc. thelxiope. The 
difference between these is as great as that between the 
second of them and one of the cydno forms, whilst that of 
melpomene timareta contigims is essentially of the cydno 
pattern. 

H. amaryllis, Feld. 

The typical and twm subspecies occur in Central America, 
N.IV. Brazil, Peru, Venezuela, Colombia and Trinidad. 
Of the two claspers shown on PI. XVI that of amaryllis 
Yosina eimjas is of the cydno type, w'hilst that of amaryllis 
etiryades comes nearer to that of some forms of melpomene^ 
shoeing that here again this reputed species cannot be 
definitely separated. 

H. vulcanus, Butl. 

The t} pical form occurs in Colombia and Panama, 
and is rather doubtfully recorded from Guiana. The 
form cylhaera, Hew., occurs in Ecuador. Claspers of the 
two forms are shown on PI. XVI, and present no clearly 
distinguishing features. 

H. xenoelea, Hew. 

This species appears as batesi in Stichel and Kiffarth’s 
monograph, Riffarth having thought that xenoelea belonged 
to the second section of the genus. Kaye pointed out the 
error,* and has given the name microclea to the form in 
Section II which resembles Heuitson’s species. It occurs 
in Ecuador and Peru, and is distinguished by the two 
separate rounded spots on the forc-wdiig. 

The clasper figured on PL XVI is not distinguishable 
from several of those already de.scnbed. 

H. nanna, Stick. 

This reputed species occurs in S. Brazil, and a fom 
occurring further north, in which the fore-wdng red discal 
* Pfoe. Ent. Soc. Boml., p. xiv, 1907. 
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band is less indented, has been named hurchelU by Poulton. 
//. nanna resembles closely, on the upperside at least, 
H. besckd. The clasper as shown on PL XVI is no more 
distinctive than the others already considered. 

H. besekei, Menetr. 

This species, occuiring in S. Brazil, resembles nanna and 
erato phyUis, It is distingtiishcd outwardly by a reddish 
subinarginal line on the underside of the hind- wing. 
Kaye has expressed the view that it is a form of H. erato 
phifUiSy but the structure of the armature precludes this 
possibility. A clasper is shown on PI. XVl, and the 
principal feature in which it differs from the cydno and 
wdpgmsm forms is the presence of a dense tuft of bristles 
near the point. If this be a good character, as has been 
supposed, in dividing the Silvaniformes, then we have 
grounds for separating the species, and the peculiarity of 
the hind- wing pattern supports this view. 

We thus see that in so far as may be judged from the 
genitalia there is no reason to suppose that the forms now 
included under the Cyduoformes and Melpomeneformes, 
with the exception of H. besekei really constitute more 
than one species. The extent to which pattern and other 
features support such a conclusion will be discussed in a 
later portion of this paper. 


Section II. 

In this section the structure of the armature provides 
much more saiislactory evidence of specific distinctions 
and te a considerable extent confirms the reputed species 
into which the forms have been divided. Taking these 
in the order adopted in Stichel and Rifiarth’s work, 
we find seven reputed species included in group I, the 


Hec.^le.sieormes. 


H. crispus, Stgr. 

This species resembles allhiSy but is modified so as to 
mimic Tithorea, honplamlii deseandolk'si. It occurs in the 
Cauca valley. I have had no specimen to examine. 
TR.\NS. ENT. SOC. UOND. 1910.— PART T. (AIJU.) 1 
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H. heeuba, Hew. 

This Colombian species also resembles a Tiihorea. Seitz 
regards both ciioarinus and cassand'ira as forms of this 
species, together with ioUnm, Fassh I have had hecubu, 
choannus and tolima to dissect, and they would certainlv 
appear to be the same species. The claspers of hecui)a 
and choarinus are shown on PI. XVI. That of cassandm 
I have not been able to examine. 

H. heealesia, Hew. 

The typical form ocicurs in Colombia and the form 
fovniosus in Guatemala, Nicaragua, Costa Rica, and 
Panama. 1 have dissected examples of both, and the 
clasper is sh own on PI. XVI. It is of quite distinct structure. 
H. ocluvia, Rates, has exactly the same type of clasper and 
is certainly the same species. It occurs in Guatemala and 
Honduras. 

Two forms of this group remain, H. g'^naejiius, Hew., 
and H. longarenns, Hew. The first of these Riffarth 
regards as a form of heealesia. Unfortunately, I have had 
no example to examine, and the only specimen of hngarenus 
known to me is the type. My view as to the position of 
these two forms ■will be found under the consideration of 
patterns. 

Aoediformes. 

H. godmani, Stgr. 

This species is included by Riflarth in the Aoediforrncs, 
but its appearance suggests an alliance with gynaesim, 
though this may quite well be due to mimetic lesemblanco. 
I cannot express an opinion as to its true position, as the 
type is, so far as I know, the only specimen in existence. 
It was taken on the river San Juan in W. Colombia. 

H. metharme, Erich. 

A rather distinctive-looking species occurring in N. Brazil, 
Peru, Colombia, and doubtfully in Nicaragua. The male 
armature (PI. XYI) is quite distinct from that of any other 
form examined except aoede. 

H. aoede, Hlibn, 

The typical and three subspecies range through British 
Guiana, N. Brazil, Venezuela, Peru, and Ecuador. The 



Mimetic Relationships in the genus Heliconius. 115 

claspers of two forms are illustrated on PI. XVL They 
differ from one another considerably, but the differences 
are just such as to make it difficult to separate them on 
these structures from metharnte. In the latter species the 
peculiar toothed organ on the inner side of the clasper 
seems intermediate in form between that of aoede aoede 
and that of aoede astydamia. Allowance must be made 
for differences of position, as this organ appears to be 
mov^able. The matter wnll be further considered under 
the discussion of patterns. 

Xanthocledoformes. 

H. xanthocles, Bates. 

Five subspecies and the typical form are described from 
various parts of northern S. America, The male claspers 
are distinctive, those of tw^o forms being shown on PI. XVI. 
The most interesting feature is the small upturned projec- 
tion from the inside of the clasper, suggesting an alliance 
with H. hierax, Hew.* The only feature of the wing 
patterns wffiich w'ould support such a view is the row of 
small, almost marginal white spots on the underside of 
the hind-wing. 

Egeriformes. 

H. egeria, Hubn. 

The typical and three subspecies of this large and 
handsome form have been described from Guiana and 
North Brazil. The male clasper is illustrated ou PI. XVI, 
and could not be confused with that of any other species 
I have examined, though suggestive of relationship with 
burneyi calharmae. 

H. burneyi, Hiibn. 

The typical form and three subspecies range through 
Guiana, N. Brazil, Peru, Bolivia, and Colombia. I have 
illustrated the claspers of three forms (PI. XVII) showing 
a very wide limit of variation, notwithstanding which, the 
clasper of only one other reputed species cou]<l he confused 
with them. This is wallacei wallacei, PI, XVII, and it is 

* On the clasper alone keexfin, .ranthocles, and kimix would 
appear to be rather difficult to separate. There are certain other 
umerencea, however, notably in the shape of the unens, which 
enable them to he separatc'd. 
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difficult to see in the armature any grounds for regarding 
it as specifically distinct. H. wnllmei colon shows a similar 
structure, 

H. doris, Linn, 

The forms of this species have a wide ranges being 
recorded from the whole of northern S. America, It is 
characterised by the radiate coloured markings on the 
hind- wing, which may be blue, green, or red, or combina- 
tions of these, or even dusted with white. Three subspecies 
and some varietal forms are described. I have illustrated 
on PI. XVII the claspers of only two forms, as further pre- 
parations show a similar structure characterised by a 
large upturned projection of the upper part of the clasper. 
No other species can be confused with it, 

H. hietax, Hew. 

I have already pointed out that the clasper of this 
species suggests a close affinity with H. xanthocles. It is 
certainly wrongly placed next to doris. 


W ALLACF.IFORMES. 

H. wallacei, Reak. 

The typical and two subspecies are described from 
northern S. America. As indicated above, the claspers 
(PI. XVtl) show a near affinity, if not specific identity, 
with burnsyi. 


Saphoformes. 

H. sapho, Drury. 

The typical and four sub.species are described from Peru, 
Ecuador, Colombia, Central America, and doubtfully from 
J amaica. The claspers of two forms are shown on PI . XVII, 
and those of other forms examined show a similar struc- 
ture. They suggest relationship with the Clysoirimoformeis, 
though they are distinguishable from the fact that in the 
latter the lower inflated part of the clasper is of a thinner 
chitin. There seems little to separate the sapJio forms 
from aniiockus, leucadia and sara. 
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H. hewitsoni, Stgr. 

This species is remarkable for its resemblance to 
H. pachinus. Though allied to saph} forms I think it is 
certainly distinct, the male armature having several 
peculiarities (PL XVII). 

H. congener, Weym. 

This species is closely allied to the saplio forms, but the 
uncus is much more slender, so that for the present we may 
keep it separate (PL XVII). 

Antiochiformes. 

H. antiochus, Linn. 

This species and four subspecies are described from 
Guiana, Brazil, Peru, Ecuador, Colombia, and Venezuela. 
A remarkable form, salvinii^ Dew., from the Orinoco delta, 
has a transverse yellow hind- wing band (PL XVII). 

H. leucadia, Bates. 

The type and one subspecies arc described from N. Brazil, 
Peru, Ecuador and Bolivia (PI. XV 11). 

H. Sara, Fab. 

Six subspecies of this form are described from various 
localities ranging through the greater part of northern 
8. America. Claspers from the above three reputed species 
are illustrated on PL XVTI, from which it mil be seen 
that, though varying in size and slightly in form, there is 
no satisfactory feature to distinguish them either from 
each other or from sapho forms. Also, it may be observed, 
they approach in structure the egduo forms. 

Ekatoformes. 

H. himera. Hew. 

A small and interesting form from Ecuador. 

H. notabilis microelea, Kaye. 

Resembles H. xenoclea, Hew., but distinguished by the 
character of the section. Occurs in Peru and Ecuador. 
A form with the fore- wing spots more or less white occurs 
in E. Ecuador. 
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H. cyrbia, Godt. 

The typical and two subspecies are described from 
Ecuador, Colombia, and Bolivia. 

H. lavorinus, Hopff. 

A Peruvian form. 

H. petiveranus, Doubl. 

The typical and one subspecies described from Colombia, 
Venezuela, and Central America. 

H. hydarus. Hew. 

Five subspecies are described. The forms occur in 
Venezuela, Trinidad, Colombia, and Panama. The forms 
are remarkable for the great diversity of colour and pattern 
exhibited. 

H. amphitrite. Kill. 

A Peruvian species closely resembling emio callycojpsis 
vicuhta, 

H. erato, Linn. 

Tire typical and no less than eleven subspecies are 
described. Extending over the greater pa^ of northern 
S. America. It is a species in which pattern and colour 
seem to run riot much as in tnelpomene. 

Claspers taken from the foregoing eight reputed species 
are illustrated on PI. XVII. All are characterised by 
the toothed projection at the outer end of the clasper, 
which takes the form of a flattened lobe \vith a peculiar 
twist, as though it bad been taken in forceps and given 
part of a turn, whilst the rest of the claspcr remained 
fixed. An exarainatiou of the figures shows that no 
satisfactory character differentiates these forms. The 
figures are only a selection from many preparations, all 
of which show the same kind of structure. Whether or 
not all are forms of one species, they certainly cannot 
constantly be distinguished by the structure of the 
armature. 

One more .species of the group remains, viz. — 

H. hermathena, Hew. 

This remarkable species from the Lower Amazon region 
has the fore- wings of one of the eraio forms and the hind* 
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wings of H. chariibmia. The clasper shows a near relation 
to erato, but there is a peculiar formation below the twisted 
projection, giving it the appearance of having been pinched 
{PI. XYII). 

Charithoniformek. 

H. eharithonia, Linn. 

A common and well-known species having a very wide 
range over S. America and even into southern N. America. 
The clasper is very small for the size of the insect, and 
though not very characteristic may probably be regarded 
as distinct (PL XV] 1). There is one subspecies, peruviana, 
Feld., in which the claspers arc similar. 

H. nattereri, Feld. 

Of this rare Brazilian (Bahia) species I have had no 
example to examine. 

H. fruhstorferi, Riff, 

Resembles the above and is thought to be its female. 
I have not seen an example. 

Clv.sojsimoformes. 

H, clysonimus, Latr, 

The typical and two subspecies are described from 
Central America, Colombia, and Venezuela. The principal 
characteristic feature of the clasper, shown on PL XVII, 
is the compressed appearance of the end of the dilated 
portion: 

H. hortense, Guer. 

From Ecuador, Colombia, Guatemala, and Honduras. 
The clasper (PL XVII) has a curious little hook-like 
projection. 

H. telesiphe, Doubl. 

From Peru and Bolivia. A form with yellow instead 
of w^hite band on hind- wing {soterievs, Salv.) occurs in 
Ecuador. The clasper on PL XVII is simple and not very 
characteristic. Though somewhat resembling saplm forms, 
the uncus (not shown) is of a stouter form and slightly 
toothed. 

We have now considered the apparent relationships of 
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most of tlie reputed species of the genus, from the point 
of view of the structure of the male claspers. In a general 
way the conclusions suggested show considerable and in 
some cases remaxkable correspondence with the order in 
which the reputed species have been arranged in existing 
\vorks. Most of the forms which now appear conspecific 
have already been placed together as nearly related. 

The question of the specific value of the genitalia is 
difficult and complicated. The claspers have many forms, 
showing that we are not dealing with a genus in which 
these organs are of a primitive and simple character. The 
highly modified form of the armatures in many species sup- 
ports the view that specific identity alone accounts for the 
resemblances found between the organs of forms hitherto 
regarded as distinct. It will be interesting to see to what 
extent external features help to confirm the conclusions 
arrived at from anatomical study. 

The evidence of pattern amt colour. 

Ill considering the question of pattern it is important 
to distinguish between resemblance due to affinity and 
that due to mimetic influences, and it is just on this point 
that the evidence of the genitalia afiords ^aluable clues. 
Thus the resemblance between “ silvaTm ethra and 
narcam flavomaculatus would at first appear to support 
the theory of the affinity of silvana and narcaea. We 
have seen, however, that whilst on^ anatomical grounds 
silvana and narcaea do appear to be conspecific, “ silvana^^ 
ethra is not to be regarded as a silvana at all. According 
to Seitz, ethra and narcaea flavomaculatus fly together at 
Bahia and are hardly distinguishable from one another. 
This fact, coupled with the known anatomical difference, 
points strongly to an instance of mimetic resemblance. 
As is well known, most of the Silvani formes are modified 
to rcsemblo Melinaeas and other butterflies of different 
subfamilies. Whether in likeness to a common model or 
to each other, several forms of the Siivaniformes bear 
strong resemblance to other Siivaniformes. Thus — 

ethilla ah'otome resembles pardalinus lucescens, 

anderida meiicerta ,, silvana^’ m^aphonis. 

a^nderida zuleika „ hecalisia octavia. 

anderida holocophora ,, numatus superioris 

^^(dark form). 
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In each of these cases, as in that of “ silvana ” ethra and 
naTcaea Jlavomaculaiue, the forms which resemble one 
another are separable on the anatomical structure, and the 
resemblance may be regarded as mimetic without stopping 
to define the particular class of mimicry to which each 
case should be referred. 

Bearing in mind the above facts, we may now consider 
the extent to which the patterns support the conclusions 
formed on the anatomy. 

The narcaea association. 

The typical form of this species appears to be very 
distinct from the other reputed species with which I have 
associated it, and it cannot be said that pattern affords 
much support for the conclusions based on the anatomical 
structure. Other members of the association, how^ever, 
offer strong .support to these conclusions. Comparison of 
silvana silvana with the typical form of numatus show.s 
that there is really little difference between their patterns. 
II. gradalus thielei is scarcely separable from forms of 
numaius on pattern. As to ethilla, pattern would cei' 
tainly support the view of a close affinity with numaius, 
especially if the undersides of numatus numatus and 
dhilla eucomus be compared. H. ethilla claudia, which 
resemble.s anderida melicerta, stands out rather distinctly 
from the rest. As we have seen, the claspers of forms of 
ethilla vary greatly, but in ethilla eJaudia they so closely 
resemble those of ethilla ethilla that there can be no doubt 
of their specific identity. Riffarth’s diagnosis of this 
case was extremely shrewd. With reference to the other 
reputed* species, the claspers of which 1 have not been able 
to examine, H. hippola must remain very doubtful, though 
an example of narcaea satis with the apical Spot suppressed 
and the divseal band darkened to the ground-colour would 
be difficult to distinguish from hippoh. It is difficult on 
mere outward examination to appreciate the grmmd.s on 
which sulphurous has been separated from ethilla. 

The novatus association. 

The pattern exhibited by the reputed species here 
associated are extremely diverse, though some of the 
special features may be traced through several diferent 
forms. 
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1. A tendency to melanism in the hind-wings is seen 
in aristiona and its forms messene and aurora, and appears 
again in ithaJca and pa.rd<ilinus lucescms, reaching a chmax 
in hecale and anderida fornarvna. 

2. The undersides of atiliais and aristiona lenaeus arc 
nearly identical, if we except the central and marginal 
blade markings of the former, which, however, are trace- 
able as vestiges in the latter. 

3. The relationship of the underside pattern of nemalus 
leopardvs to that of aristiona arcuella is very evident on 
careful comparison. 

4. The brown markings seen on the underside of anderidn 
fornarina are faintly represented in some examples of 
hecale, whilst the yellow markings of the fore- wing upper- 
side in fornarina are partially reproduced in white in 
hecale. 

5. Comparison of the hind- wing underside in pardalinus 
lucescens and aristiona aurora shows a close relationship 
of pattern. 

6. The pattern of quitalenus felix is merely a. slight 
modification of that of pardalinus tithorides. 

7. The vestigial suhmarginal yellow spots in the hind- 
wing of ithaka appear to correspond with those in anderida 
anetla. 

8. The varioas a)ylerida forms graduate so obviously 
one into another that a connection between any of them 
and one of the other reputed species serves as an indirect 
connection for all. 

9. Ill considering the form of the armature of these 
species I stated that there was a further reason for con- 
necting ‘‘ silmna ” rohigus with this association. The 
iiiidenside pattern of this form, especially of the hind- wing, 
is nearly identical with that of novofus norMbis. 

10. The hind-wing underside of paraensis latus closely 
resembles that of arisHona arcuella. 

11. Similar close resemblances may be observed between 
examples forlunatus and pardalinus. 

We thus see that careful comparison of the wing patterns 
of the novaius association tends to support the conclusions 
based on an examination of the male armatures. 

H. vetustus. 

This species and its subspecies mdellas, though closely 
allied to the novatus association, may for the present be 
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kept separate. The forms are rather rare in collections, 
and I have not been able to examine a large series. It 
may well prove ultimately to be a member of the novalus 
association. 

H. sergestus. 

The position of this species is obscure. Its pattern 
suggests a close relationship Wth pardalinus, but the 
clasper is of a very different form, and it must for the 
present remain separate, 

H. atthis. 

The structure of the armature of this species shows 
that it belongs to the Silvaniformes, though the pattern 
has been profoundly modified in mimicry of a Tithore.a. 
The markings show no indication of its affinity, though 
the claspers are hardly distinguishable from those of 
mderida. They are rather less densely tufted. 

H. ismenius. 

The apparent specific identity of “ silvana ” wdafkorus 
with the forms of ismenius is one of the surprising results 
of this investigation. The patterns are very different, 
though certain similarities may he observed. Thus the 
white and yellow spots on the underside of the fore-wing 
apex are practically identical with those in ismenius 
(elchinia, and the same may be said of the white spots of 
the hind-wing underside. 

There are two doubtful species inehidcd in the Silvani- 
formes concerning which nothing can be said. They are 
H. arcuatus, Kirby, and H. eueJm, Godt. Their identity 
has not been satisfactorily established, 

H. tumatumari, Kaye. 

This peculiar species has already been mentioned in 
connection with the armature structure. As stated, the 
anatomy indicates relationship with H. vetustus, and 
whilst I think there are grounds for regarding it as a good 
species, certain particulars of the pattern support the above 
view of its affinity. Examination of the fore- wing under- 
side shows in tumatimiari three subapical spots and a 
fourth submarginally placed below the extremity of the 
first branch of the median. Precisely similar white spots 
arc found in vetustus metellus. The discal pattern of the 
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fore-mng evidently bears a close affinity in the two species. 
Tf tmncUumari be carefully examined in a good light, it 
will be seen that on the hind- wing underside the brown 
colour above the cell is very dark, whilst beneath this 
dark area is a paler stripe traversing the cell, its hinder 
border line passing out of the cell exactly at the origin 
of the second subcostal branch. The positions of these 
dark and light areas correspond precisely with those of 
the black-brown and orange-brown in vetmttis, whilst 
there is an orange-brown streak below the cell in vetustus 
corresponding accurately uith the distinctive yellow 
streak in tumoluman. Taken singly these points may be 
small and might be accidental; collectively they appear 
to me to be very significant, 

H. elevatus, Nold. 

It is scarcely surprising that this species has been 
regarded as a form of melpomene. There is practically 
no external feature to distinguish it, beyond the yellow 
streak already referred to, yet it is more nearly related 
to some of the Silvaniformes than to melpomene. Three 
male examples arc before me from Chanchamayo, Sad' 
Paulo (Amazon), and Beni River (Bolivia) respectivclv^ 
The first two agree nearly with the description of elevaim. 
The third differs in the following respects. The fore-wing 
discal yellow fills the outer third of the cell, and extends 
across the space between the first and second median, and 
as a suffusion half-way down to the subinediaii. On the 
margin of the hind-wing underside it has very distinct 
white dots, absent in the two other specimens. These 
dots are described as occurring in the type. In all three 
the hind-wings above have an orange-red horizontal 
band passing through the cell and ending beyond the 
subcostal. This is followed by llie usual straight band of 
black, and seven orange-red internervular “ nail-licadcd ” 
streaks almost reaching the hind-margin. 

As has been stated, the armature approaches in structure 
that of sergesius'. If there is any real affinity there is no 
indication of it on the upper surface. On the under 
surface, when the third specimen described above is 
compared with sergesius, w-c find that the position and 
general contour of the fore-wing discal yellow is very 
similar to that in sergestus. The latter furnishes one of 
tlie rare cases in which a silvanlforni Heliconius has a red 
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spot at the base of the hiud-wing, and elevMus has an 
exactly similar spot, tliough, of course, this feature is only 
of value in conjunction with the anatomical similarity, 
as so many of the non-silvaniform HeHconii have basal 
red spots. 

These two species, tmmtutnari atul elevahts, are of 
extraordinary interest as showing that there is no marked 
line of division between the Silvaniformes and the other 
members of Section I. The hind-wing pattern of ehvatus 
raises another very interesting point. The “ flame 
pattern ” so frequently found in Ileliconius is of two 
kinds. In melpomene forms (Section 1) it is always cut 
across in a nearly straight line and the rays arc of the 
“ nail-headed ” type, whereas in the species of Section II 
in which it occurs, the rays at their inner ends follow the 
contour of the cell. Why should the pattern of II, elevatus 
be of the nail-headed type 1 The reply seems] to me to 
be that the characteristic horizontal black bar in the hind- 
wing of species of Section I is an ancestral pattern of 
considerable stability. It appears in one form or another 
in narcaea^ silvana, numalua, clJdlla, novatiis, ^pardalinus, 
quitahnus^ paraensis, aulicus, forms of andedda, etc.,, and 
its inner (upper) edge runs across at the level of the cell 
end. Hence when a ‘‘ flame pattern is developed it is 
cut otf straight along the top by this characteristic bar. 
Thus, if my suggestion be well founded, we should ex- 
pect any species of Section I which developed a flame 
pattern to produce the straight-cut, more or less nail- 
headed type found in jnelpomene and elevaius, irrespective 
of fascies of more recent ancestry. The nearest approach 
to a flame pattern in any truly silvaniform-patterned 
species that I know i.s in an example before me which 
agrees with Weymer’s H. forhmalus. Here the usual 
black band is very distinct, and beneath it is a series of 
orange inteniervular marks of tiie ground-colour which, 
whilst running off to fine points marginally, are cut off 
proximaily by the black baud and have the nail-head 
pattern, though greatly foreshortened. 

Professor Poulton has suggested to me that the black 
bar may have been developed in Section I of Heliconim in 
mimicry of Melinaea forms, doubtless an association of 
great antiquity. The idea has much to recoiiimciid it, 
since if it were a character of still greater antiquity we 
should expect it to be common to both sections of the 
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genus. However that may be, the bar is now a deeply 
established factor of the pattern, and sufficiently accounts, 
1 think, for the special characteristics of the flame pattern 
as developed in Section I. 

The melpomene association. 

Some ten reputed species are here included, totalling, 
with subspecies and varieties, sixty or seventy named 
forms. Oil PI. XI I have figured twenty-six butterflies 
which exhibit some of the forms included in this associa- 
tion. All the flgures are much reduced from natural 
size, but for convenience of comparison it was desirable 
to have them all on one plate. The forms of ajdno exhibit 
great diversity of pattern. White and lemon-yellow are 
easily interchangeable in both wings. The broad yellow 
fore -wing discal band of cydno is divided into two separate 
bands in the form shown at fig. 3, and in fig. 4 there is 
a submarginal row of white spots, the other fore- wing 
markings liuviiig become white. On the hind- wing of 
cydno there is a white border of medium width, almost 
marginal. In fig. 3 it is twice as broad, and in fig. 5 
it i.s broad and yellow. In hennogenes (fig. 4) it is yellow 
and considerably separated from the margin, whilst in 
fig. 7 it is vestigial, but providing a link with the peculiar 
hind-wing marginal pattern in vtikmnis cylhera, fig. 8. 
Fig. 2 represents the underside of fig, 1 . Xote the peculiar 
pattern of the hind-wing. Tw^o red-brown bands are faintly 
vi.sible and the white sub- marginal border of the upperside 
is repeated. In some cases the upper red-brown band is 
pra(;ti('.ally horizontal, broad proximally and tapering 
towards the hind-margin. It is important to bear these 
variations in mind when comparing the patterns of the 
other reputed species. 

Fig. 14 represents weymeri, Stgr., which is separated by 
HUiarth, but regarded by SSeitz as con specific with cydno. 
The latter view is undoubtedly correct. The fore-wing 
pattern is only a slight modification of fig. 3, whilst the 
hi lid- wing central yellow^ band is probably a development 
from the red-bn.nvfi band of the underside of cydno. This 
central yellow' band is a common feature in the genus; 
it occurs in both sections, and I shall have to refer to it 
again. 

Fig. 1,0 is the form know'n as werjmeri guslavi^ Stgr. 
It has lost the fore-w'ing markings altogether and become 
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a remarkable mimic of a species in Section II. An example 
kindly lent me by Mr. Kaye is to some extent intermediate, 
having in the fore*wing a white spot above the first median, 
another below the first subcostal, whilst with a lens white 
scales can be seen in several other positions. The under- 
side of this specimen is very remarkable, since the dull 
brown colour is paler all round the margin of the hind-Aving 
over an area corresponding exactly with that of the white 
border in forms of cydno. Moreover, on the fore* wing the 
discal area is paler, not over an area corresponding with 
the white marks in weymeri, but representing the yellow 
patch of cydno. 

We may now turn to heuripim, a ]1 early typical example 
of which is shoAvn at fig. 10. There is little or jiothing 
to associate it with cydno. Fig. 9, hoAvever, shows the 
fore-wing of Jieurippa with the cydno band in the hind- 
wing. This is the form known as wernickei, Stgr., and 
there is a somewhat similar form, emilius, Weym., which 
has the hind- wing band slightly suffused with grey as in 
some forms of cydno. These facts would seem remarkable 
enough, but there is further and stronger evidence. My 
figs. 10, 11, and 12 show a regular gradation of pattern, 
ending in the form at fig. 12, which is very near the stage 
of having riothijig but a red patch on the fore-wing. Now 
this specimen, which is in the Tring Museum, has on the 
underside (fig. 13) the “ghost” of the pattern of the 
ctjdno underside. The delicacy of the shades of brown is 
difficult to reproduce, but the beauty of the actual speci- 
men is very striking, and I am certain that no one could 
see it without being convinced of the specific identity of 
cydno and henrippa. The specimen shown at fig. 11 is 
also remarkable from the fact that on the underside of 
the hind-wing there is a pale horizontal band exactly 
corresponding to the yellow horizontal band of iveymeri. 

At fig. 16 is a figure of a form of melpoynene which does 
not quite correspond with any of those named in the 
monograph already referred to. The fore -wing ha.s the 
bicoloured patch of Jieurippa, but in other respects the 
example resembles meljmnene amnmlun, shoAvn at fig. 17. 
This form approaches nanna burcheUi, but has more 
red in the cell. H, melpomene aniandvs, fig. 17, connects 
nmina with Jieurippa, and through the latter with cydno. 
Fig. 18 is aniaryllu rofsina, which is merely a form of 
melpomene with the hind- wing yellow’ band, whilst fig. 19 
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is ammyllis euryades, lacking the yellow band on both 
sai'faces of the hind-wing, though in the form euryas 
it is present on the underside, and in one example 
before me from the Rio Dagua there is a trace of a 
white submarginal band on the hind-wing imderside. 
These forms bring us to melpomene, fig. 20, which is 
merely a modification of the foi-m of Jieurippa shown at 
fig. iL All the yello^y has disappeared and nothing but 
the bright red fore- wing patch remains. Occasionally an 
example of melpomene may be found in which the dull 
brown of the hind-wing underside has a rather lighter 
appearance corresponding in position to the yellow band 
of other forms. 

Rig. 21 is the form described by Lathy as xenoclea 
confluens. It may he regarded either as a xenoclea in 
which the two patches have run together, or more prob- 
ably as a melpomene with an extended patch not yet 
separated into two. In any case it connects melpotnene 
with xenoclea, shown at fig. 22. In fig. 23 the two 
patches of xenoclea are white uith a dusting of red. The 
example shown at fig. 24 exhibits the well-known “ flame ” 
pattern in the hind-wings together with basal red in the 
fore-wing. The fame pattern occurs in many forms of 
melpomene and also in species of Section 11, though in tlie 
latter the red streaks radiate from the borders of the cell 
and have not the appearance of being horizontally cut off 
at their upper end. 

Fig. 25 represents melpomene eidalia, in which, as in 
fig. 26, we see a distinct trace of the lieurippa band in the 
fore-wing, the flame pattern recurring in fig. 26. Fig. 27 is 
a remarkable combination of the melpomene amandus fascies 
with the flame pattern superimposed. Finally, fig. 28 
shows H. pachinus. The genitalia of this caimot be dis- 
tinguished from those of all the other forms showm on the 
plate, and as to pattern, the yellow bands appear to be 
a mere modification of those of the fore-wing of figs. 3 
and 6 and the hind-wing of fig. 4. Moreover, on the 
underside of pacMnus there is frequently to be seen on 
the hind-wiiig a siibinarginal series of white spots like the 
vestige of the white border of cydno, 

I liavc discussed the melpojnene association at some 
length because 1 happen to have had access to a great 
number of examples, and these fortunately exhibit remark- 
able intermediate forms, which, together with the pre- 
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parations of genitalia, provide, at least in my own opinion, 
conclusive evidence of the specific identity of all the 
forms above considered, and divided in Stichel and 
Uiffarth’s monograph into ten species. Considered alone, 
the question of whether all these forms are representatives 
of one or several species is of little real importance except 
as a study in variation. The interest of the matter will, 
however, become apparent when we come to investigate 
the peculiar mimetic relationships occuiriiig between the 
two sections of the genus. 

H. bescKei. 

This species 1 keep separate both on account of the 
form of the clasper with its tuft of bristles and also because 
of the pattern of the hind-wing underside. Kaye was at 
one time of the opinion that it was a form of eraio pkyllis, 
though this cannot be maintained in view of the structure 
of the male claspers. Also I think it is rightly placed 
in Section L It should be noted, however, that on the 
hind-wing underside there are some small whitish spots 
at the apex, and similar spots are occasionally found in 
examples of melpojnene, and the relationship, if not specific, 
is extremely close. 


Section II. 

H. crispus. 

I have not been able to cxainine the armature of this 
species, and the pattern, being so profoundly modified in 
mimicry of a Tiihorea, furnishes little evidence of its 
identity, 

H. hecuba. 

The patterns of hecuba, cJwarinus, and cassandra support 
the view that they are all one species, and whilst I have 
had no example of lo^^arenus to examine, its pattern 
indicates that it is conspecific with cassandra. If another 
example of loiigarenus is ever discovered I shall be sur- 
prised if its locality is not found to be identical with that 
of gynaesius. 

H. hecalesia. 

The armature of hecalesia is so characteristic that the 
fact of the same organ in octavia being precisely similar 
leaves no doubt in my mind that they are forms of the 
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same species. An examination of pattern leaves little 
doubt that gynaesius is also a form of hecalesia, since 
ocl.avia forma an almost perfect transition thereto. Indeed, 
if the basal brown be eliminated from the fore-wing of 
oclaida there is no distinction from that of gynaesius, 
whilst a proportionate reduction of the hind-wing brown 
in octavia would leave the hind- wing pattern of gynaesius. 
If Stichel and KifEarbh were satisfied that gynaesius was 
a form of hecalesia it is strange they should have kept 
octavia separate. It should further be noted that whilst 
the underside of the liind-wdng in octmna has a very 
different appearance from that in hecalesia, it is practically 
identical with that in hecalesia formosus, whilst the latter 
has a trace of the fore-wing basal brown found in octavia. 

H. godmanl. 

Stichel and Riffarth place this form in their Aoediformes, 
pre.suniably on account of its shape. In other respects it 
differs little in appearance from gynaesius. The structure 
of the armature would probably settle the point at once, 
but I know of no example except the type, and this is 
not available for dissection. 

H. metharme. 

AVhilst the difficulty of distinguishing the claspers 
suggests the specific identity of meiharme and aoede, the 
difference in the shape of the wings suggests their separa- 
tion. On the other hand, the radiate red pattern in the 
hind- wing in aoede is repeated on the underside of meiharme, 
and there is an example of the latter in the Triiig collec- 
tion, having indications of the flame pattern on the 
upperside, though it must be remembered that the radiate 
pattern is common in several undoubtedly separate species, 
i think we must be content to regard them as doubtful 
species, but certainly very nearly allied, 

H. xanthocles, H. hierax, H. egeria. 

These three species are sufficiently distinct on the 
structure of the armature, and need no further comment. 

H. burneyi. 

The suggestion that burneyi and wallacei are conspecifie 
is strongly supported by their patterns. On the hind- wing 
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underside the white internervular streaks and fringes are 
well represented in walhcei colon, the peculiar arrangement 
of the basal red is similar, and the conspicuous precostal 
yellowish spot is common to both. The base of the fore- 
wing costa beneath in wailacei is deep red, corresponding 
\vith a more conspicuous basal red in hurneyi. Indeed, 
the hind- wing undersides in wailacei colon and hurneyi 
catharinae are practically identical, and if a series of the 
hind- wings of both were mixed together it is difficult to 
see on what grounds they could be separated. 

H. doris. 

This species and its forms are readily recognised and 
specifically distinct, as the male clasp ers show, though 
many features of the pattern would suggest relationship 
with melharme. 

H, hewitsoni. 

A distinct species, as shown by the armature. 

H. congener. 

Probably distinct, on the structure of the armature. 

H. sapho, etc. 

The forms of sa'pho resemble those of cydno, and, as in 
that species, the two colours, lemon-yellow and white, 
are remarkably interchangeable. The broad white discal 
band in sapho eleusinus and sapho leuce appears as a 
double yellow band in several other forms, whilst the 
bind-wing hind-marginal white may vary from a mere 
fringe in sapho leuce to a broad band in eletichia, or be- 
come a fttill broader yellow band in sapho jmmidaris. 
The reputed species antiochis, leucadia, and sara do not 
show any characteristic differences in the structure of the 
claspers, and their patterns support the theory of .specific 
identity in the following ways - 

1. All have a tendency to white fringe.s pointed with 
black at the nervure ends. 

2. The fore- wing subcostal and median nervures are 
generally dusted with pale yellow on the underside, the 
fore-wing subcostal almost invariably. In anliochus this 
dusting is on the subcostal and median. In many species 
of sara and leucadia the yellow scales can be seen oi} the 
median with a lens. 
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3. A very slight modification of the two fore- wing 
yellow bars in sa'pho elenchia gives us the characteristic 
yellow or white bars in forms of aniiodm, 

i. H. sam ilieudela presents only a very slight modifica- 
tion of the pattern of some examples of sapw primularis, 

5. Some examples of leucadia pseMorhea have the rudi- 
ments of a hind-wing marginal white bordeiv strongly 
suggesting that more highly developed in ilmcdeia and 
forms of sapJio, 

6. Many forms of leucadia and sara have on the under- 
side of the hind-wing a variable number of red spots form- 
ing a discal row more or less parallel with the hind-margin, 
though I have not seen any trace of this in sapho or 
aniiochus. 

7. Except for the red subcostal streak in antiochus, the 
hind'wng basal spots on underside of that species arc 
almost exactly like those in sara. Moreover, in many 
examples of antiochus there is a yellow spot near the 
middle of the inner margin on the liind-wing underside. 
Several specimens of sara show the same peculiar yellow 
spot. 

H. erato, etc. 

The forms and reputed species included in this associa- 
tion present a case somew'hat analogous to the great 
melponiem association in Section I. 

The follow ng considerations of the patterns support the 
conclusions based on the structure of the armatures— 

1. Jdniera may well be a form of hydarus with the red 
and yellow markings reversed. 

2. nokdyilis microcka> with its double spots, may be traced 
to erato through a form of erato estreJla, which has white 
subapical spots in the fore-wing, exactly the same white 
spot appearing in notahilis notabilis. 

3. hydarus hydarus (resembling nielpomene) has several 
admittedly conspecific forms which are totally unlike. Of 
these hydarm colombinus has a red fore- wing discal band 
and a central horizontal hind-wing yellow band. Beyond 
a slight difference in shape of this yellow band there is 
little to distinguish it from that of peiiverarm. 

4. hydarus Chester toni is a glossy blue form with a central 
horizontal hind- wing yellow band. If cyrhia be compared 
with this, the hiud-ving yellow in that form, apparent 
only on the underside, is quite evidently the same as that 
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in hydarus chestertoni, cyrbia’s fore-wingred being obtained 
from hydarus hydarus. The peculiar white- dusted hind- 
wing border in cyrhia is more difficult to account for. It 
would at first suggest affinity with sapho, but tlie structure 
of the armature precludes this. The form is, of course, 
either a mimic or a model of vulcanus cytkera. 

5. amphitrite is merely a development of hydarus, the 
armatures being practically identical. 

6. erato appears in many forms, some of which have 
developed the flame pattern connnon in other species. 
All kinds of intermediates are known, for which some 
forty-three names are recorded by Seitz. Most of these 
forms resemble others belonging to Section I, of which 
thev are either the models or mimics. Its variability is, 
perhaps, even greater than that of melpomene, and there is 
nothing improbable in supposing that the forms I have 
associated with it are really the same species. 

H. hermathena. 

Closely related to the eralo association, but apparently 
distinct. A very remarkable species combining the fore- 
wing spots of erato phyllis with the hind-wing of charithonia. 

H. charithonia. 

The true relationship of this cornnioii form is rather 
obscure. It is apparently a good species. 

H. nattereri, H. fruhstorferi. 

Of these I have had no examples to examine. There 
is, as already stated, some probability that they arc male 
and female of the same species, though whether distinct 
or merely forms of charithonia must remain for the present 
undecided. 

H. clysonimus, H. hortense, H, telesiphe. 

These three forms are probably distinct species and call 
for no special comment, except that clysonimus is probably 
related to antiochus through forms of sara, in wliich traces 
of the hind- wing red band can still be seen. 

We thus sec that cxaminatioji of the patterns and colours 
of the various forms dealt with supports in most cases the 
relationships suggested by the study of the genital arma- 
tures. We may, therefore, draw up the following table 
embodying the results of the foregoing investigation, 
ibrms apparently not specifically distinguished are placed 



134 


Dr. H. Eltringham on Specific and 

under one number. Those forms, examples of which have 
not been available for examination, are marked with an 
asterisk. Except where othenvise stated, all the sub- 
species formerly included under a type name are here 
included also. 

Section I. 

1 . H. narcaea, Godt. 

„ mimatus, Cram. 

„ silvana, Cram, (not including metaphorus, robigus^ 
and elhra). 

,, ethiUa, Godt. 

„ gradatv^, Weym. 

„ sulphurevs* Weyra. 

,, hippola* Hew. ( ?) 

2. H. novatus, Kates {including schnllzei, Riff.). 

„ hecale, Fab. 

„ aristiona-, Hew. 

,, iihaka, Feld. 

,, pardalinus, Bates. 

„ foriumtus, Weym. 

,, quitalenU'S, Hew. 

„ and-erida, How. 

„ paraensis, Riff. 

„ auUcus, Weym. 

„ ennius* Weym. (?) 

„ silvana'’ rohiqus. (?) Weym. 

„ „ ethni, {I) 

3. H. aithis, Doubl. 

4. }{. vetustns, Butl. 

5. H. iumatuman, Kaye. 

G. H. sergestus^ Weym. 

7. H. elevalus, Nold. 

8, H. ismenius, Latr, 

,, “ silvana,” metapkonis. 

H. cydno, Doubl. 

„ weymeri, Stgr. 

„ pachinus, Salv. 

„ mdpomenc, Linn. 

,, fmrippa, Hew. (including rubeUius, Gr.-Sm.). 

amaryllis, Feld. 

,, vulcanw, Butl. 

,, xenoclea, Hew. 

,, nanna, Stick. 

10. jY. besekei, M6netr. 
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Section II. 

11. H. crispus, Stgr. 

12. H. kecuha, Hew. 

,, choarinus. Hew. 

„ cxissandm,’^ Feld, 

,, longarenus* Hew. 

13. H. xanthodes, Bates, 

14. R. hierax. Cram. 

15. II. hecalesia, Hew. 

„ octavia* Bates. 

16. II. godmani, ( ?) Stgr. 

IS. mibn™'*- } 

19. II. egeria, Crain. 

20. H. ^rneyi, Ilubn. 

„ wallacei, Reak. 

21. H. dom, Linn. 

22. H. kewitsoni, Stgr. 

23. H. congener, Weym. 

24. Dru. 

,, antioclms, Linn. 

„ hucadia. Bates. 

,, Sara, Fab. 

25. II. himera, Hew. 

„ notabilis, Godm. 

,, cyrhia, Godt. 

,, favorinus, Hopf. 

„ petiveranus, Doubl. 

,, hydarus, Hew. 

„ erato, Li mi. 
amphilrile, RiF. 

26 H. hermalhena, Hpav. 

27. H. charithonia, Linn. 

28. H. nattereri,'^ Feld. \ o f j n 
„ frukstorjeri,* RiF. j ' ^ 

29. II. clysoninvus, Latr. 

30. H. horlense, Gaer. 

31. H. Idesiphe, Doubl. 

One fact is especially striking. If the conclusion.? 
arrived at are sound, Section I, containing some 35 reputed 
species, is reduced to 10, whilst Section 11, containing sonie 
37 reputed species, i.s reduced to 21. Furthermore, when 
considering the mimetic side of the question, it will appear 
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that all but two species in Section I mimic species of 
other genera. Intrageneric mimicry occurs between two or 
three species in Section I and between a much larger 
number of species in Section II. One species in Section 
I produces forms which mimic six or seven species in 
Section II, a phenomenon recalling that of the mimicry of 
several species of Plamrm by one species of Pseudacraea. 

Whilst I think that fuller knowledge of the genus is 
likely to confirm the majority of the conclusions here 
attained, it must not be forgotten that cases occur in 
which Lepidoptera quite undistinguishablc on the armature 
structure are, nevertheless, known from other characters 
to be distinct species, and it seems probable that instances 
of this condition will also be found in the present genus. 

The mimetic relationships of Ileliconius. 

The species aud forms included under the group Silvani- 
forines nearly aU resemble species of other genera and 
subfamilies. They are members of great mimetic associa- 
tions which include species of widely separate afihnities. 
It is not within the scope of the present paper to study in 
detail all these associations. They arc fairly well known, 
and have been referred to by many authors. Beyond the 
fact that hecalesia oclavia resembles anderid.a zuleika^ the 
lorins of Silvanilornies, excluding the intermediate tuma- 
bnmri and elevatus, do not, as a rule, resemble those of 
members of Section 11 of the genus. The accompanying 
table (Table I) gives some of the more striking associations 
to which forms of the Silvaniformes belong. 

As already stated, Mr. W. J. Kaye has pointed out* 
that, having once separated the forms of the genus 
into their two sections, we find that many of those of 
Section 1 resemble forms of Section II. In order more 
fully to illustrate this remarkable parallelism, I liave pre- 
pared n. XII. The fi.gures, as in PL XI, are much 
reduced, but will suffice to illustrate the patterns. The 
examples shown iii the second and fourth columns are all 
forms belonging to mdponiem- that is, accepting the con- 
clusions already arrived at, are all the same species. The 
specimens figured in the first and third columns are all 
members of Section IL and belong to several species. 

Fig. 1 is egeria egeridcs, fig. 2 melpomene fimehris cybele. 

* Lot. tit 
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Both occur in Guiana and North Brazil as far as the Rio 
Negro. Figs. 5 and 6 are hurneyi hiibneri and melpornene 
penelope, both from Bolivia. Figs. 9 and 10 represent 
heuntsoni and pachinus from Panama. Figs. 13 and 14, 
17 and 18, 21 and 22 represent respectively three forms 
of sapho and three of cydno. Figs. 25 and 26 are himera 
and ^pomene timareta contiguus. In this case the patterns 
are by no means so alike as in most of the other examples, 
but that of the hind- wing of the melpomene form is the more 
interesting in that it shows the crowding together of the 
flame pattern rays in order to produce a resemblance to 
the band of himera. 

Figs. 3 and 4 are notahilis microdea and xenodca respec- 
tively, and beneath them {figs. 7 and 11) are noiahilis 
notahilis and eraio rothschildi, to which correspond the two 
imlpomene forms, figs. 8 and 12. Figs, ID and 16 are 
hydarus ckeslertoni and weymeri gustavi. These, I am 
told, have not the same vertical distribution, though 
possibly their enemies may not be correspondingly .separ- 
ated. Figs. 19 and 20 are hydarus cohmhinus and amaryllis 
rosina from Bogota. Kgs. 23 and 24 represent erato phyllis 
and melpomene amandm, the latter example approximating 
to the form nanna burchelli, Poulton. It has been pointed 
out by Professor Poulton (Ann. Mag, Nat. Hist., p. 33 et 
seq., 1910) that where nanna occurs mthin the range of 
erato phyllis the red bar of the fore-wing is deeply toothed at 
tlie lower outer edge, just as in erato phyllis, whereas in his 
form burchelli the red bar is of less irregular outline. 
Finally, at figs. 27 and 28 arc shown peculiar forms of erato 
and melpomene from Bolivia. 

Adhering to our previous conclusions, we have, then, on 
PI. XII, fourteen forms of one species of Section I which, 
whilst differing widely from one another, present respectively 
a remarkable resemblance to fourteen forms of Section 11 
belonging to six difierent, species. The examples shown 
by no means exhaust the subject. It would be possible 
to fill another plate with corresponding forms of eraio and 
mdpomme ; xanthocles and doris, all have forms which 
could be included, and whilst so many forms in Section I 
rniraic others in Section II, some of those in the latter 
seem to mimic each other. The nature of this mimicry 
is somewhat difiicult to define. Mr. Kaye {loc. ait,) has 
himself pointed out its peculiarities. The comparative 
rarity of the forms of Sections I and II is not constant. 
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Thus nanna and rosim are much rarer than phyllis and 
colomhinus, whilst, on the other band, xenoclea is much 
commoner than notabilis microclea. He points out, how- 
ever, the possibility that in some or, perhaps, most of the 
localities, members of one section may be always more 
dominant than the other. Also that the exact times of 
appearance may not coincide. 

Hitherto it has been the custom to assign all such cases 
of mimicry either to the Batesian or Mullerian category. 
Those of us who have heard Mr, Swynnerton’s remarks 
on his experiments in South Africa, given some time ago 
before the Linnean and Entomological Societies, know that 
the relative distastefulncss of insects is a variable character 
dependent on factors not entirely related to the insect 
itself. Mr. Swynner ton's papers are not yet published, 
so that I cannot utilise his results for the present discussion. 
Meanwhile, we know that, although no direct experiments 
have been made with Heliconius, the genus gives great 
evidence of being a distasteful one, and we may therefore 
regard the existing resemblances as being of a Miillerian 
character. AVe are, however, faced vdth the diflicultv 
of the multiplicity of patterns. If Section 11 contains 
the models it would appear to be a great disadvantage to 
tlic forms to have so many different appearances, since 
eacli form is not necessarily confined to a special locality 
but considerable overlapping occurs. Where mimicry 
occurs between separate species of separate genera, then 
multiplicity of patterns in the models may be compensated 
for by diversity of habit of the different species. Thus 
Mr. Kaye, in discussing mimetic groups in the Pofcaro 
district of British Guiana, states that the species of Helico- 
niiis with patterns resembling Ithomiinae frequent flowers 
of a certain plant, whilst other species of Heliconius arc 
never, in his experience, found 0 }i these flowers. This is 
an extremely valuable point ^nd one which should be 
remembered in considering mimetic phenomena. 

It does not, however, seem probable that forms of the 
same species will have different habits correspondijig 
to t.ho.se of their respective models. Apart from the 
preferences of insectivorous enemies, whether absolute or 
conditional, the ujipalat ability of the insect is, of course, 
a relative factor. Thus resemblance of a species of Hdi- 
conitis in Section I to a species in Section II may be a 
measure of protection to both, assuming the two species 
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to possess a certain degree of distastefulness. Another 
species of Heliconius may resemble a Melinaea or a Lycorea. 
We know that in most cases the Mclinaeas are much 
more numerous than Heliconius, and we may suppose 
that th^ former arc so much more unpalatable than the 
latter that, in spite of the degree of distastefulness in 
• Heliconius, the latter may be practically a Bates ian mimic 
of the Melinam, At the same time it is, perhaps, inappro- 
priate to use the term Batesian in this connection, since 
it was the mimicry of Heliconius which Bates himself felt 
unable to explain on his own theory. To understand more 
fully the relationships of models to mimics in Heliconius 
we require much more mformation concerning geographical 
distribution, and also as to comparative rarity of forms 
and other bionomic factors. S. America is a very large 
area, and the commonest type of data on our labels is 
“ Upper Amazon,” “ Colombia,” “ Peru,” and even some- 
times “ Brazil.” We might as well be told that a certain 
insect occurs in Europe. 

Including the examples figured on PL XII the follow- 
ing is a list of some of tlie most remarkable instances of 
intrageneric mimicry in the genus. 


Section I. 
cydno chioneus 
„ epicydnides 
„ galanthiis 
„ alithea 
weymeri gustavi 
fochinus 

melpomene funebris cybele 
eguadoriensis 
,, vicimis 

,, funchis deinea 
„ penelope 

, , penelo pe margarilu ( ( ) 

„ timareta emtiguus 

„ aylaope f. 

xenoclea corona 
amm-yllis rosina 
„ euryades 

ndcamia cythaera 
xenoclea 
nanna nanna 


Section IL 
sapho eleusinus 
, , eleuchia 
,, leuce 
„ primidaris 
hydarus cJwslertoni 
hewitsoni 
mnthocles 

,, melior 

,, melete 

burneyi catharinae 
,, huhneri 

erato anacreon oUonis 
himera 

emio roihscliildi 
noiahilis notahilis 
hydarus colonihinus 
„ hydarus 

cyrhia cyrhia 
noiahilis microcka 
erato phyllis 
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Section II. 

dor is ddila burneyi Mbneri 

■ metharme 1 

„ metharmina „ i 

” Sara ff. J 


Of the genus Eueides, Seitz remarks that it may be said 
that no EueideSi without any exception, has a character 
of its own. Some copy Heliconius, others Lycorea and 
Actinote, and in some species the male copies one species 
whilst the female resembles another, A few of such 
resemblances are given below. 


Eueides. 

ricini, Linn. 
j)rocula, Doubl. j 
eanes\ Hew. 
eanes eanides, Stich. 
dianasa, Iliibn. 

,, d,ecoloralay Stich. 


Heliconius. 

dysonimus | 
hortense I 
erato lativitta 
melpomene aglaope f. 
narcaea 
„ satis 


All the numerous forms of E. isabella, Cram., resemble 
various forms of Heliconius of the Silvan if ormes group. 

In addition to the mimetic associations above tabulated 
there are further instances of considerable interest. Thus 
the resemblance of Colaenis telesiphe to H. telesipke is 
well known. They fly together and cannot be distim 
guished on the wing. In Ecuador the Heliconius has the 
Mnd-wing band yeUow instead of white and broader 
than in the typical form. The Colaenis in the same region 
is correspondirigly modified. Several Papilios present 
Heliconoid patterns, notably P. zagreus, Doubl., and its 
form P. backus, Feld., w^hich have an appearance recalling 
that of species of the Silvanif ormes. P. pausanias is a 
mimic of H. sara and is also said to imitate the Heliconius 
flight. 

P. euterpinus, Godm., though it can only be said to be 
a rough mimic of a Heliconius, presents the melpomem 
pattern which, as Dr. Dixey has shown, may be traced over 
a large area and through many species, including many 
forms of Heliconius, Eresia castilla, Feld. Adelphalara, Hew., 
Agrais amydon, Hew., Siderone spp., C at agr amenta euomia, 
Hew., Callithea davisii, ButL, Daedahmt sp., several species 
of Perexde, Catasficta tenlamis, Hew., and a number of 
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nioths, including Arctiids, Hypsids and Syntomids. With 
regard to H. erato phyllis, Seitz (Macrolepidoptera) records 
that, whilst it occurs all the year round in Rio and Santos, 
it becomes comparatively scarce in January and February, 
at which season only worn specimens are found. At the 
same time Eresia lamdorji appears, a species which, as 
mav be seen from its pattern, copies not a fresh, but a 
worn and faded phyllis. Several forms of Heliconius 
resemble species of Titkorea and Ilirsuiis. Some have 
already been mentioned, as II. atthis^ etc. II. crispus dies 
with T. bonplandii descandollesi in the Cauca Valley. 
M. hecuba mimics T. kumboldii, and H, hecuba iolim<i is a 
copy of T. bonplandii. H. hecalesia resembles T. hecalesina, 
Ceralinia perUia, CallitJiomia tridactyla, and others which 
form a large association, whilst its Central American form, 
fmnosus, resembles T. pintkias. 

It is remarkable that H. ckariihojvia, perhaps the com- 
moncst species of Heliconius, should have no close imitators. 
Professor Poulton points out to me that the females of 
Cato’nephele nyctimus approach this pattern, as also do 
those of 0. acontius. The latter has a wider eastward 
range than charithonia, but the former is the better mimic 
in that the hind- wing yellow band is broader, though in 
both cases the resemblance is very slight. The perutianus 
form of charithonia is evidently a modification in the direc- 
tion of Tithorea pavonii, Butl., the marginal and sub- 
marginal spots being white instead of yellow. In one 
respect it is a better mimic of the Tithorea than is II. altkis, 
since the fore- wing yellow band is broader, as in the Tithorea, 
and curves down, not up, as in Atthis. The of Pieris 
viardi, Boisd., is also modified in the direction of H. chari- 
thonia, whilst P. mandela tithoreides, But!,, approaches 
Titliore^i pavonii in the same way as does H. charithonia 
penivianus. 

Some of the most interesting Heliconius mimics occur 
amongst the Pierinae, such cases being the more noticeable 
since the normal Pierine fascies are so imlike those of 
Heliconius. Thus, Euterpe hellona hyrmtho, Fruhst., 9) f^om 
Bolivia, has black wings with a fore-wing discal yellowish 
patch and a radiate red pattern on the hind- wing, thus 
resembling similar forms of II. erato. Euterpe bellona 
cutila, Fruhst., 9> shows the incipient stages of such a 
pattern. E, bellona negrina^ Feld., 9^ bears on the under- 
side a very good copy of the underside of H. erato venusta. 
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It is interesting to note that the flame pattern in these 
Pierines is a copy of that occurring in the species of Heli- 
conius belonging to Section II, and not those of Section I. 
Pieris mandela locusla, Eeld., and the form noctipennk 
resemble to some extent H. sapho leuce, whilst Pereute 
charops, Boisd., 9, resembles H. hydarus. On the underside 
of the hind- wing {all that shows when at rest) the female 
of Perrhybris lorena is very like H. antiochus aranea, though 
the upper side is more hke one of the Bilvaniformes. A 
similar silvaniform appearance is also presented by several 
females of Perrhybris, though the resemblance is probably 
secondary, both being influenced by Ithomiine models. 
It seems unnecessary further to enumerate special cases 
of mimicry connected with the genus. An examination 
of any large collection will convince the observer of the 
prevalence of mimetic patterns. 

Apart from a few exceptional instances, it appears to 
be the rule that, whereas species of Hdiconins belonging 
to Section 1 are mimetic and constitute members of large 
a-ssociations of which they are not themselves the dominant 
models, species of Section II act as models and are imitated 
either by forms of Section I or by butterflies of other 
genera, and moths. The melpornem forms of Section I 
seem to be all one species, whereas their counterparts in 
Section II belong to several. Again, where a butterfly 
of another genus appears to be a Heliconivs mimic, its 
model will almost always be found in Section II and not 
in Section L Thus Eveides finds its models in Section IT. 
Even Nape^jgenes diiesm is apparently an incipient mimic 
of an eralo form which is very perfectly imitated by a 
moth of the genus Pericopis. Moths of this genus come 
into mimetic associations of which silvaniform Heliconii 
are fellow members, but the moths are certainly not the 
models, though Pericopis is doubtless a protected genus. 
Distastefulness is a relative factor, and we are, of course, 
quite justified in speaking of model and mimic, even in 
Mullerian associations. The model is the form which, 
from whatever cause, not necessarily paiatabiUty, has 
attained to a greater predominance, and in the genus 
Ileliconius it would appear that, generally, the species of 
Section II have in some way evolved a degree of such 
predominance superior to that enjoyed by the species of 
the other half of the genus. It is interesting to see an 
independent property of this kind correlated with recognis- 
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able difierences of internal anatomy and a slight, though 
evident, external characteristic. 

It remains to consider certain points in connection with 
the modifications which occur in various geographical 
areas. Several exliibits have been made and papers read 
on this subject. Mr. W. J. Kaye read a paper in 1906,* 
in \yhich be described and illustrated the many forms of 
Melinaea, Heliconius, etc., forming a great characteristic 
group in the Potaro District of British Guiana. In this 
group were found to occur the following forms : — 

Nymphaudae. 

Uhomiinae. 

Melinaea i 
Aleclianilis 2 
Ceraiinia 2 
Heliconinae 

Heliconius 4 
Eaeides 3 
Hymylialinae 
Eresia 1 

Danaidae 

L/ycoreanae 

Lycorea 2 

Krycimdae 

Lemoniinae 

StalacJiiis 1 

together with the outlying members of the group not up to 
that time actually taken on the Potaro, Tithorea harmonia. 
Cram., Protogonius hippona, Cram., Dismorpkia amphi&ne. 

The dominant member of the group was Melinaea 
mneme, Linn., which occurred in prodigious numbers.” 
The Heliconius forms ^vere found to be by far the closest 
mimics of the Melinaea, whilst at the same time they were 
comparatively rare.l Great variation was observed in 
the banding of the hind-wing from a narrow bar to almost 
entirely black. A careful and interesting analysis is made 
of the degree of blackening observed in the vaiious forms, 
with the result that there is found to be a closer agreement 
on the underside than on the upper. Only two species 

* Notes oil the dominant Miilleriau group of butterflies from the 
Potaro District of British Guiaua. Trans. Put. Soc. Lond., p. 411 
et seq., 1906. 

I !Sco also Proe. Ent. Soc., p. liv, 190,1. 

'•'RANS. ENT. SOC. LOND. 1910. — FART I. (AUG.I L 



146 Ur, H. Eltriugham on Specific and 

showed ‘a large proportion mth heavy black underside. 
The tendency to melanism was found to be more prominent 
on the uppers! de. The author concludes that the forces 
of selection are now acting more forcibly on the underside 
pattern, as might be expected from the sedentary habits 
of the group, and that these forces are now tending to 
produce forms with less blackening. A further point of 
great interest was that already mentioned—uamely, that 
all the menabers of the group are commonly found feeding 
on the white flowers of Eufatorium maorofkyllum, and that 
whilst there are many other differ ontly coloured forms of 
H.eli€X)niiis in the neighbourhood, they are never, in the 
author's experience, found on these flowers. This point 
is worthy of special remark as showing how the advan- 
tages of similarity of pattern may be increased by the 
development of a common habit. 

In 1908 Mr. J. 0. Moulton read a paper “ On some of 
the principal Mimetic (Mullerian) Combinations of Tropical 
Aiiierican Butterflies ” (Trans. Ent. Soc., p. 585 et seq., 
1908) ill which he described four great associations of 
mimetic fonns, including Itkomiinae, Heliconinae, and 
member.? of other subfamilies. Association I is classed 
as the North Central American type from Guatemala, 
Honduras, and Nicaragua. The typical pattern is here 
that of Melinaea imitata, which is closely copied by H. 
imeniKs telckinia, the rest of the group including— 
llhomimae. -o 
Danairxie 1 
y ijm])]udinae 2 
Heliconiiiae f 
Pierinae 2 
Hyyddae 1 

Association If is described as the East Brazilian type 
and is divided into two subgroups (a) having the fore-wing 
subapical spots yellow and {h) having the same spots 
white. The first is centred round Melinaea ethra, Godt., 
and includes H. “ silvana ” elhm and other species of the 
following subfamilies ; — 

Ifhomiinae 4 
Ikmaime I 
Nyrnphalinae 2 
Heliconinae 1 
Pierinae 1 




i Peru ; 

Bolivia 

■ “ ■ ”■ ! 

w, Amazon 

B. Brazil i 

S. Brazil | 
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i amaryllis 
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zona 

aoede bart,- 
letti 

doris delila 
erato lati- 
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i erato 
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The second is apparently centred round Mechanitis 
lysimnia, Fab., and includes II. narcaea and H. narcaea 
polyehrons. 

Association III is the Upper Amazon or Ega type, con- 
taining dark brown forms and including Mechaniiis egaensis, 
Bates, and a form of H. pa/rdalimts and seven species of 
other subfamilies. 

Association IV is described as the Bolivia, Ecuador and 
Peru type, characterised by orange-tawny markings on a 
black ground and including Melmaea molJtone, Hew,, and 
H, aristiona aristiona also. 

ItJmniinaa 
Satyrinae 2 
Nyrnphalinae 3 
Heliwninae 2 
Acraeainae 1 
Fapilioninae 2 
Hypsidae 2 

M. C. Oberthiir has published an interesting account^ 
with a wealth of illustration, of the variation of H. vesta 
[erato) and H. thelociope {melpomene). in which he shows how 
the variations of one are exactly copied by the variations 
of the other throughout their range. He comes to the 
remarkable conclusion that, whilst the two species can 
be distinguished in nearly all their localities, they each 
ultimately produce a form which he calls melpomene, and 
the mdpomene form of vesta is indistinguishable from the 
imlpomene form of tJielxiope. Oberthlir’s figures of these 
tnelpomene forms are equivalent to R. erato callycopsis, f. 
viculaia and H. melpomene nielpomene f. airosecta respec- 
tively. Oberthiir was, of course, unaw'arc of the character 
separating the genus into two sections, though his two 
forms of “ melpomene can also be distinguished by the 
shape of the red band on the fore-wing. 

It may be interesting to note the geographical distribu- 
tion of some of the characteristic patterns of the genus, and 
the appended table (Table II) show's the range of five such 
patterns. It is based on existing information as to the 
localities in w'hich the forms named have been taken. 
Such information is, of course, of a positive nature, whereas 
the absence of any record of a form from a given locality 


£tud. d’Eiit., 2J, 1902. 
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is merely negative evidence of its non-occurrence. In the 
case of the ‘‘ mel‘po7nene pattern (No. 1) forms oi Sec- 
tion I are accompanied by forms of Section II in seven out 
of ten localities. Applying the same method of analysis 
to the first four selected patterns, \Ve find that of twenty- 
four occurrences of such patterns appertaining to members 
of Section I, twenty-one are accompanied by corresponding 
patterns in members of Section II. The fifth pattern 
occurs only in members of Section 11, and in this case no 
species occurs without another which resembles it, whilst 
ill Ecuador no less than four species having this coloration 
form an interesting group. 

In the light of present information there seems little 
more to be said with reference to these resemblances. 
That the genus Heliconius contains only some thirty good 
species instead of about seventy is not a very surprising 
conclusion in view of the methods hitherto adopted in 
species determination, and the fact that probably no other 
genus of TiCpidoptera exhibits so great an instability of 
pattern. The remarkable varietal and mimetic pheno- 
mena exhibited by the two sections of the genus provide, 
however, a field of valuable research, calling for an 
experimenter who can carry out in S. America the class 
of work we inevitably associate with the names of Marshall, 
Sywnnerton, Lamborn, and Carpenter in Africa. 


Explanation of Plates XI-XVII. 
Exph flat ions faciny lh<i Plates.] 
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ExPLAJfATION OF PlATE XL 

Fohms of apparently conspecific with H . ' mf , t ' po ' mtn (>. 

Fio. 1. //. cydjto cydm, 15oubl. 

2. „ „ „ (underside), 

3. „ „ cydnides. Stand. 

4. ,, „ hermogenes. Hew. 

6. „ „ alithm. Hew. 

6. „ „ kaJmdi, Staud. 

7. „ „ zeliTuIe, Butl. (near). 

8. „ vulcanus cyihera, Kcw. 

9. „ hmrippa werniclcdf Staud. 

10. „ „ Jieurip-pa., Hew. 

11. „ „ „ f. nuv. 

12. „ „ rubelliiis, (jr.-Sm. (near). 

13. „ „ „ (underside). 

14. „ weyme.ri vieym^ri, Staud. 

15. „ „ g%islam, Staud. 

16. „ meljxmene penehpe, ab. pluto, Slgr. (near). 

17. „ „ amandvSf Sm. and Kirb. 

18. „ amaryllis radna, Boisd. 

19. „ „ mryade^s, Riff. 

20. TYielpomem md'pomene, Linn. 

21 . „ xemcka cor).fi.uen$,ljsiihy. 

22. „ „ xe,rvocha, Hew. 

23. „ „ cotma, Niep. 

24. „ mdpomene isolda fiharia, Niep. 

25. „ we/poWOTc/ttraeins rffimw, Moschi. (near). 

26. „ „ tyche. Bates. 

27. ,, „ pandamamla, Stgr. 

28. „ pachinus, Hew. 
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Intraobjjbeic Mimicry ht Hdiconius. 

Fig. 1. H. egeria egmdes, Stand. 

2. y, melpomme. cybde, Cram. 

3. „ notabilis microclea, Kaye. 

4. „ xenocka xenocUay How. 

5. ,, hurMyi huhneriy Stand. 

6. ,, melpomens penelope, Stand. 

7. notabilis nolaiUis, Godm. 

8. „ xenoclea cofrcma, Nicp. 

9. „ h&wil3oni, Stand. 

10. „ 'pacMnus, Hew. 

IL ,, eraio rothschildi, Niep, 

12. „ rndpormne isolda fiharia, Niep. 

13. ,, sap/w fnmularis, Butl. 

14. „ cyino alithea, Hew. 

15. ,, hydams cheslerloni. Hew. 

16. „ weymeri guslavi, Stand, 

17. „ sapho eleuchia. Hew. 

18. ,, cydvw ct/d»id&s, Stand. 

19. „ hjdainis coloinhinus, 

20. ,, aTmrylUa rodna, Boisd. 

21. „ sapho huce, Donbl. 

22. „ cydiw galarUhus, Bates. 

23. „ eraio phyllis, Fnb. 

24. „ mdpojnem amdndus, Sm. and Kirb. 

25. „ himemy Hew. 

26. ,» mdpornnne. iimarda c&rdi^ivs, Weym. 

27. ,y erafo anucreon Monis, Riff. 

28. „ mdpomene, f. penelopf. margarita, Riff, {near), 
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Atidre, Sleigh ter' Ansh, I.U. 

CLASPERS OF HELICONIUS. 
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Explanation of Plate XIII. 

Outlines of Male Claspers in HzUconiu^. 

Fra. 1, riarcaea jiarcaea. 

2 . „ sails. 

3 . ,, jiolychTWis. 

4. numains numatus. 

5 . „ su-perioris. 

6. guiensis. 

7 . silvana silmna. 

«■ 

9, elhiUa dhilla. 

10 . „ 

11 . „ tyndarus. 

12. „ ' „ 

13 . „ aprotome. 

14 . gradaius tkielei. 

15 . etkilla melaliUs. 

16 . „ daudia. 

17 . nomfus novatus. 

18 . „ leopardus. 



Explanation 

OF Plate XIV. 

OpTLLNEH OF Male Claspers of Heliconius. 

Fto, 1. novatus mira. 

2. licmle. 


li. aristiona aristiona. 

4. 

tarapotensis. 

5. 

Unaeus. 

(>. 

mtssene. 

7. 

aurora. 

8. 

arcudla. 

9. 

10. ilhahi. 

floridvs. 

11. pardaMnus lur.dftcenfi. 

12. fortunatus spurius. 

13. pamdYbsis lalus. 

14. ipiUahmts qtiitahnua. 

15. 

felix. 

16. imderidu anderida. 

17. 

me.Uce.rta, 

18. 

holocophora. 







Explanation of Plate XV. 


OoTLLNES OF Male Ciaspers OF IhUcmius, 

Fig. ] . andtrida aUmdllat 

2. „ zuhikar 

3. „ fomarina. 

4. aulicus. 

5. sergesins. 

6 . veiustus msteilus. 

7. isrnenius is?neniiis. 

8. „ faunns. 

9. „ tdchinia, 

10. „ clarescens. 

11. “ silvana ” meiaphorus. 

12. „ robigus, 

13. allhis. 

14. cydru) cydno. 

15. “ silvana ” dhra. 

16. cydno cydno. 

17 . „ galanlhus. 

18. „ zdinde. 

19. „ epicydnides. 

20. weymeri gusiavi. 
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Outlines of Malb Claspers of Hdiconius, 


Pro. 1. pachinus. 

2. heurippa,. 

3. mdpomem mdpomme. 

4. „ tkelxiope. 

6 > 


6 . 

7. 

S. 

9. 

10 . 

11 . 

12 . 

13. 


„ eulalia, 

„ timaTela coTitigitus. 

„ fundtris cybele. 

„ thdxiope amguda, 

„ ad,oni3. 

amaryllis euryades. 

„ rosim, 
vulcanua mlcanua. 


15. „ cythera, 

16. xenodea. 

17. nanna. 

18. tzsckei. 

19. hecuba. 

20 . cJioarinus. 

21. Jiecalesia. 

22 . meiharrM. 

23. aoede. 

24. ,, astydamia. 

25. xanthocles. 

26. „ Tnelior. 

27. hierax. 

28. egetia ege/rides. 
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Explanation of Plate XVII. 


UoTLiNEs OP Male Claspeiis op Hdiconius. 

Fio. 1. humeyi. 

2. „ hiibneri. 

3 . ,, calkarinae. 

4 . wallar^i. 

5 . doris doris. 

6 . „ dflila. 

7 . hmitmii. 

8 . congener. 

9 . sapho eleuchia. 

10 . „ 

11 . antiockus alha. 

12 . lencadia, 

13 . Sara. 

14 . kimera. 

15 . notabilis rn.icroclea. 

16 . „ Tiotabilis. 

17 . cyrhia cyrhia. 

18 . petiveranus petiveranus, 

19 . fawrinus, 

20 . peiiveranus trislis. 

21 . bydarus hydarus. 

22. „ colombinus. 

23 . „ cJiestertoni. 

24 . erato erato. 

25 . „ amazum. 

26. magnificus. 

27 . ,, estrella. 

28 . amphitrite ampkitrite, 

29 . hmnaihena, 

30 . charilhonia. 

31 . teleaipJie. 

32 . clysonimus. 

33 . hortense. 
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V, A reply to Dr. EliringlianCs 'payer on the genm Heli- 
conius. Ry J. Kaye, F.E.S. 

[Read April 5th, 1916.] 

In reviewing Dr. Eltringhain'K groupings of the sjiccics of 
[leliconius by their genitalia, it is necessary to be very 
cautious as to the class! licatory value of these organs. 
In some cases close relationship is, on account of 
practically identical genitalia, liable to be mistaken for 
co-spccificness. No doubt these dissections would be* help- 
ful, and where corroborative evidence was forthcoming 
with series of specimens showing every gradation the 
results might be regarded as proved. But even in the 
supposed identical specie.s tnclpomcne, keurippa, amaryllis, 
Tiilcanus, xemxfdea; nanna, wliicli Di-. Eltririgliam now 
considered should include even such hitherto supposed 
well-differentiated species as cydno, irnpne.ri and pachinus, 
there is not enough evidence at present in the form of 
intergraded specimens to make that conclusion wholly 
acceptable, especially for the last. AVitli the others I am 
disposed to agree they are probably one species. Fackinus 
seems to offer the greatest difficul(,y, as it ojdy occurs in 
Cliiriqui and Costa Rica and is there accompanied with 
msim (without doubt a local form of mdpomene), but 
the two show no tendency to unite. Here there would 
be two subspecies of the same species occurring side by 
side, which is an untenable jK)sition as wc at present 
understand species and subspecies. 

Similarly cydm and hermogenes occur together at Muzo 
ill Colombia, but do not intergrade. Cydno always has a 
white band to the hiiidwing. It sometimes replaces the 
yellow^ band of forewing with a white band, and is then 
known as chioneus. Hermogenes always has a yellow 
band to the hindwing. Temerinda is no doubt a form of 
hermogenes, with the spots of the forewing united into a 
baud. Both of these latter forma could have cither white 
or yellow forewing bands or spots, but never, so far as is 
known, a white hindwing band. 

The solving of the iuniatnmari inysf,ery is very satis- 
factory, Tumaiumari occurs with jnjrforus and other 
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species ill the Fotaro district of British Guiana. ’WTien 
I described pyrforus as a subspecies of vulmnus, 1 did 
so feeling that it could not possibly be a subspecies 
of nielponiene, UvS tumatumari appeared to be another 
subspecies linking on to thelxiope. More recently I have 
felt convinced that t'iulcamt.s and its subspecies were 
really forms of melpomene. Now Dr. Eltringham has 
made the discovery that tuniatumari is a widely removed 
species, and thus the old difficulty of two co-existent sub- 
species vanishes. That twnatmriari should show strong 
resemblance to the siivaniform genitalia is remarkable 
>■ and almost unique among melpbiucniform-looking insects. 
There are probably other species that are as yet un- 
discovered. 

There ivS one other point in connection with all the forms 
proposed to be included under melpomene. It is somewhat 
anomalous if one united all the Mclpomeniformes and 
Cydnoformes as one species that besekei should be left 
out. It occurs only above 2500 ft. in S. Brazil, and is far 
commoner at 3000 ft. It is possible that it replaces nanmt 
ol a lower elevation, but intermediates between the two 
ai‘e apparently unkuoivn. Moreover, nanna is always 
rare and besekei very common. I feel disposed to think 
that Dr. Eltringham is right in separating it as distinct 
from ’inelpomene, but this seems to rather w'caken the case 
for all the other forms being one species, especially as 
besekei is only slightly different. 

The companion species of group II, viz. emto, which 
Dr. Eltringham thinks should include himera, mivroelat, 
cyrbia, favorinns, petiverams, kydarus, and amphilrite, is 
very possibly and even probably true to a large extent, as 
intergruding series of several have already been found. 
On the other hand, there is the same difficulty with this 
group as with ineipomene. tn some cases, such as cjfrhia 
and himera, we find two constant forms occurring together. 
Such is the case with these two at Loja in Ecuador, Erato 
is, however, locally so extraordinarily polymorphic, such 
as in East Bolivia, that it is quite likely intergrades of 
even himera and cyrUa will be found in some locality yet 
to be discovered. 

Tn the Proc. Ent. Soc., 1907, p, xiv, I had already 
suspected notabilis of being an extreme form of erain. 
There is no longer any doubt that many Heliconius species 
can interchange the colours red, white and yellow, and as 
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plesseni can be found intergrading with xenoclea there is 
ground for supposing that the whitc-banded cydn/) could 
possibly intergrade with heurippa, which is half red and 
half yellow'banded, and even with melpomme itself. The 
extreme rarity in some Ciises of whitc-banded Heliconine 
forms in place of yellow-banded is a matter for future 
investigation. H. telesiphe, ch/soninufs, and doris, the last 
in both its red and blue foriri, very rarely occur with 
white bands on the forewing, yet a specic.s like antiocbis 
occurs white-banded over an immense area, and only in a 
few restricted areas at a considerable elevation is it 
\'enow-banded. 

It seems possible that in this case a varying intensity of 
light might account for the change, in just the same way 
as many flowers, seemingly white, under the influence of 
strong light develop a pink pigment. Such, for example, 
as some kinds of roses and tulips, which will remain white 
for some days before any colour appears and will even 
remain white if the weather be dull wuthoiit sun. 

The double spotting of xenodext, plesseni, adonides and 
niepelii, etc., might be looked upon as another phase of 
the single spot of melponiene, breaking up in just the same 
way as is now known the thelxiope spotting is a breaking 
up of the single spot. In ei'ato also the same transitions 
could easily be traced between the solid spot of magnifica 
and the intermediate semi-broken spot of miliste, cally- 
mpis, elimam and udalrica. Forms of plesseni, notahilis, 
xenodm and microdea have been recorded and figured 
where the spots were confluent, at once suggesting a md- 
pmeneAike insect. 

In looking at the wonderful changes which both meipo- 
mene and erato are known can undergo, there are some 
interesting comparisons to be made from fresh- caught 
spe<;imcus and specimens of the same form that are some 
years old. It is to be seen that in fresh examples of such 
insects as feyeri, vdalrica, andremona, etc., the red mark- 
ings are all uniformly brilliant. But after about two 
years the red at the base of the forewing and the streaking 
of the hindwing becomes brown-red, while the red of the 
band or blotch of the forewliig retains its brilliant colour 
for some years longer. This no doubt indicates the 
ancestral character of the forewing blotch and the much 
more recent and less staple other red marks. 

la some cases an approach of one to another form may 
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be an histaiice of mimetio approach. Such cases are 
common with the Heliconii such as H. aoede asiydamia^ 
H. egeiia egeria, and 11. bimieyi enthorinae, wMch aU 
belong to group II and occur together in the Potaro dis- 
trict of British Guiana. The red marks on the under- 
side.s of all forms of cydno are sometimes reproduced on 
the undei-side of iveymeri, but these might only be mimetic. 
H. choarinus shows this red marking beneath, but is in no 
way related to cydno, as it belongs to group 11. 

With the two groups of forms united respectively under 
nwlpomene and erato it is, howeve.r, just possible that Dr. 
Eltringhain’s contention of their respective co-spccificness 
mav be correct. But at present there is a great deal of 
proof still needed and several obstacles to be overcome. 

With several of the other groupings I am afraid I could 
not agree. Nuniata and silvana are, I feel sure, always 
distinct, and although numata varies enormously it is easily 
separable from the much more stable silmna] in British 
Guiana they would form two subspecies occu rring together. 
With part of the remainder of the forms which Dr. Eltring- 
liam groups together into (1), (lomposed of nnream. 
etkilla'gra^dus, sidphinruR, it is possible they might be the 
same, although narcaea does not come very close in fascies. 
but it is significant that going northwards from Rio its 
habitat, on arriving at Bahia the characteristic white 
apical patch has become yellow, while further north it 
is possible the yellow patch might be found broken up 
into a spotted hand so characteristic of a number of the 
form.s proposed to be united. 

With Dr. Eltriugham’s group of species number (2) at 
the present time it seems impossible to unite oridimm 
with ilhaca and (udicm. lihaca in the female is no doubt 
a mimic of an<dwna ma^sene. The two sometimes occur 
together, but show no tendency to form one species. 
Hecale, ithaca, qiiifalenns and anderida are quite possibly 
the same, though the first two needed further proof. The 
imm. fidvescens figured in the P.Z.S,, 1906, FI. XXXIV, 
fig. 1, might be an abermtinir of hecale, {pasithoe], or, as lias 
been .suggested by Mr. F. 1. J^athy, it might be a hybrid 
between vetmtus and hecale. Vetustus occurs along several 
of the rivers of British Guiana, including the Dcmerara, 
while hecale is seemingly confined to the latter. 

Aflhis (4) is found to be indistinguishable from aristwan 
lenaem. This must be ordy coincidence. No one could 
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ever suggest it was the same species. I do not think that 
jt could ever even pair with any form of aristiona, being 
separated by the Andes. It occurs at from 1500 to 
possibly 3000 ft. on the Pacihe slope of Ecuador, while 
letiaeiis is on the eastern slopes. 

Metharme Dr. Eltringham groups with aoede, and fiiuls 
the claspers of these different from all others. This group- 
in -r together certainly looks wrong. The geographical 
distribution of these two is similar, but not identical. The 
former being more western, occurring at Ega on the 
Amazon, and stretching to Pebas and Iquitos into Colombia. 
It is never aii abundant species and occurs only sparingly. 
The locality British Guiana often quoted must, I think, 
be an error. It is a very constant species, and practicall)’ 
no variation is found. With aoe/le very definite geo- 
ijraphical races are found in British Guiana, tlie lower 
Amazon, the upper Amazon and Peru. The species is in 
some localities quite plentiful, as on the lower Ainazoii, 
especially about Para, which produces the typical form'. 

There is nothing beyond the genitalia to even suggest 
they might be the same. The body is entirely black in 
mefJiarme except for a yellow streak below on the abdomen, 
while all the subspecies of aoedc show the pairs of subdorsal 
vellow spots, and these show no sigji of varying. Again, 
the apical yellow band of metharme is in quite a different 
position to any part of the group of yellow spots of aoede. 

Then sappho, antiochus, leucadia and sara, are found to 
be indistinguishable, TjeveaxUa and sara might well be 
the same species, as some forms of Icncadia; such as pseu- 
dorhea^ arc exceedingly like some forjns of sara. But 
that sappho and antiochus could also be the same species 
seems improbable. Antiochus at low levels is exceedingly 
constant. At higher elevations it is very frequently 
yellow instead of white-banded, and at certain localities 
(always above 3000 ft., I believe) it is even constantly 
yellow-banded as in the form aranm, Sara is present 
frequently where antiochus is found, hut there does not 
appear to be any cause to think they are the same. 
iSara is smaller, of a different shape, and is always ycllow- 
banoed from sea-level up to 3000 or 4000 ft,, varying only 
geographically in the width of the band. Sappho has 
quite a different geographical range, and occurs in its 
varying geographical races from Guatemala to Golombia 
and Ecuador, not occurring on the east side of South 
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America. In sliape and size it is also quite different,. 
Sappho^ like antiochus and one or two other Heliconines, 
occurs with white bands at sea-level and low elevations! 
while at higher elevation it becomes yellow-banded as in 
'primularis. But this change from white to yellow is 
not universally true in passing from a low elevation to a 
higher one. 

Of hurneyi and imllacei Dr. Eltringham says, “ Some of 
the fornrs of hurneyi are rather variable. Those of toallacei 
exhibit a structure intermediate between the extremes of 
those of hurneyi/’ This really amounts to the fact that it 
is inqxt.ssible to .separate these two by the genitalia. Apart 
from the quite different fascies these two species have 
diffcroTit antennae. The whole of the long club on the 
underside is orange in the different forms of hurneyi, but 
black in all the forms of loallacei. The antennae of hurneyi 
are also longer, liaving 40 joints against 37 in wallmei. 
On the evidence that is to hand it is quite impossible to 
regard these as the same species. They frequently occur 
together in various localities, but never show any inter- 
mediates, and in fact have very little in common except 
the short red streaks on the underside of the hindwing. 

H. etkra and //. rohigns are found to be alike and of a 
di.stinctive tgpe. These are quite likely the same. They 
have a siniilar brand on the underside of the inner margin 
of the forewing. EfJira is probably the more northern 
race of rohigus. It occurs with narcaea Jiavonuiculata at 
Bahia, while robigus flies with typical narcaea at Rio and 
southwards. B}" the additional evidence of the curious 
brand to that of the genitalia it looks as if it was wrong to 
in any way connect the two forms with silvana, which fia.s 
no such brand. 

In reviewing the classificatory results obtained by Mr. 
Eltringham from microscopical examination of the geni- 
talia, it appears evident that these organs are not wholly 
reliable in differeiitiating species, and that to base a 
classificatory scheme on this one character alone would 
give results, which in the light of further evidence as to 
geographical range, etc., would bo untrue. It would be 
far safer to unite only those species of which we have 
complete transitional series, when we could take as con- 
firmation a wholly constant genitalia. It is very necessary 
to be on one’s guard, with a group where so comparatively 
little variation is found in these organs, not to accept 
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as one species, without furtlier proof, forms with identical 
genitalia. Among the moths Zygama lonicerae and 
Zygaena trifolii in all its forms have the same genitalia, 
so also have Plusia iota and Plusui pulchrina, yet we know 
these to be distinct species, the two latter having distinct 
larvae besides well-differentiated imagines. On the other 
hand, where differences occur we doubtless have evidence 
of specific distinctness which in some of the Heliconine 
instances was not even suspected. 
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VI. Oil the Fairing of the Plebeiid Blue Butierjlies {Lycae- 
jjiXAE, tribe Plebeiidi). Bv T. A, Chapman, M.I). 
F.Z.S. 

[Rend March 1st, 1916.] 

Plates XVIIT-LXII. 

In the following notes I propose to describe some specialisa- 
tions of both the male and female appendages in the tribe 
Plebciidi of the “ Blues ” (Lycaeninar). 

Much has been done in the description of the male 
appendages of the Lepidoptera, both from a morphological 
and a systematic point of vie^v, though not perhaps much 
as compared with what remains to do. The female 
appendages have been less elucidated, and the precise 
correlation of the male and female appendages has barely 
been dealt wdth. 

My observations refer to the latter aspect of the subject 
in a small tribe of the “ Blue ” butterflies, in which the 
specialisations seem at first sight quite paradoxical when 
compared with what is usual in the rest of the order. A 
few years ago on comparing notes with my friend the 
Bev. C. B. N, Burrows, it appeared that he had noted that 
there vvas something unusual in the pairing of these butter- 
flies, and it is very probable that, like us, others were, 
broadly speaking, cognisant of this circumstance; but I 
have not met with any published account of the facts 
either generally or in detail. 

It mav be arguing in a circle, but I incline to define the 
Pleheiidf as those butterflies that possess this particular 
specialisation, and to assert that it does not exist outside 
the tribe. This, however, will not seem so irrational, in 
view of the fact that, with small specific variations, the 
structures throughout the tribe are very uniform, and that 
outside it there is a considerable gap between it and the 
nearest approach to it amongst related tribes. 

The “ Blue ” butterflies (the sub -family Lycaeninae) 
comprise a number of tribes : the one we arc interested in, 
the Pbebeiibi, is especially a Palaearctic (and Nearctic) one. 
For example, of the eleven Blues accredited to our British 
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list, six are Flebeiids, and of the other five, two, argiades 
and hodica, can hardly be called natives. Of European 
species there are nearly three Flebeiids to two of other 
tribes, and the same is about the ratio in the whole Palae- 
arctic area. So far as my knowledge extends, no Plebeiidi 
are found south of the Palaearctic (and Nearctic) region, 
except the genus Chilades, a genus less typical of the tribe 
than any other. This is quite subtropical, if not tropical, 
in its distribution; {Polyowni(dus'i) mfoihd and uUardii, 
occurring in Algeria though not in Europe, seem to be 
the most southern of typical species, but are always 
t abulated as Palaearctic. 

I have no systematic objects, but shall for convenience 
adopt the genera given in Tutt’s “British Lepidoptera.” 

The male appendages of the Plebeiids are remarkably 
similar throughout the tribe, both in the form and 
character of the clasp.s and of the dorsal armature, and 
differ very much from those of other ‘'blues'’ in these 
.structures. These are so frequently figured in papers of 
my own in our Transactions, in Tutt’s “ Briti.sh Lepidop- 
tera” and elsewhere, ami by otlier.s, that I need not dilate 
on them. 

Before describing the actual structural peculiarities of 
the Plebeiids, that bear most directly on the subject of 
this paper, it may be useful, a.s some basis of comparison, 
to say a few words as to what, so far as my meagre know- 
ledge permits, is the most usual structure of these parts 
that obtains in other Lepidoptera, or rather to indicate 
something of the range of variation that obtains in those 
portions of the appendages that in the Plebeiids are at the 
extremity of the range in a certain direction. 

The most characteristically specialised of these in the 
Plebeiids is the penis, which has to reach the bursa and 
provide it with the product of the male glands. 

The penis consists usually of two portions- -the acdeagu.s, 
a solid, basal, highly chitinised portiou, and the cversible 
membrane {vesica, Pierce); the latter often armed with 
spines, etc. {cuneus, Stitz, cormdi, Pierce). 

When pairing takes place the bvrsa copulalrix is reached 
either by the aedeagiis, or by the extension of it constituting 
the evcrsiblo tnembrane. 

A couclusion one early arrives at in examining these 
structures is that the aedeagus and the eversible membrane 
are continuous portions of one structure (or lube), as is, 
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of course-, obvious when the membrane is everted; but 
beyond this, that the external portion of the aedeagus 
only differs from the membrane by being chitinised, and 
that the length of the external portion of the aedeagus 
varving in difierent species, and often greatly in closely 



Fic, L- -Diagram of aedeagus (founded on Tkec-h) when retracted. 

Fig. 2. — Diagram of aedeagus when exserted. 

Fig. 3. — Similar diagrams of aedeagus in an Erebia. The lettering 
indicates - 

A. Chitinoiis tube of the aedeagus, external portion. 

0. The opening in the Hour of the genital cavity, through 
wbigh the aedeagus is advanced and retracted. 

S. Membranous sheath, sinus (Kusnezov), derived from floor 
of cavity, that permits this movement, stretched in fig. 1 
during retraction, gathered together in fig. 2, 

Z. The zone at which S is attached to the aedeagus. 

B, Internal portion of aedeagus continuous witli A, but 
having an outer layer continuous with S. 

E. Internal opening of aedeagus, where the two layers arc 
reflected into each other. 

D. Du,du$ ejaculatarius, continuing upwards into A, and 
reflected from it at its free margin, *. e. continuous with it, 
forming in this region the eversible membrane 
Pierce) armed with C [cimfius, C(jrn uli), 

The same explanations apply to fig. 3, which gives advanced 
and reti-acted positions of the aedeagus. 

allied species, does not depend altogether on a greater or 
less development of a special portion of the aedeagus, viz. 
that beyond the zone, but in the greater or less extent of 
tlie azygos (Sharp) tube that is chitinised to become 
aedeagus or remains membranous as eversible membrane. 
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I have, for conveiiicuce, applied the name zo’ne to that 
line where the internal and external portions of the aedcagus 
meet, a line by which the aedeagus is attached to the floor 
of the genital cavity — the circum stance -which renders the 
outer portion ‘‘ external ” and the inner one “ internal/’ 
I shall return immediately to a fuller discussion of the zone, 
since it is of importance in the homologies and morphology 
of the aedeagus, and an important item in the specialisation 
of the Pleheiid aedeagus. 

In most Lepidoptera the aedcagus is more or less retrac- 
tile, or, conversely, one may say exsertihle. In text fig. 1 , 
a tliagrammatic view of the aedeagus hi Thech., only a small 
portion of the aedeagus projects beyond the floor of the 
genital cavity "when the parts are at rest, the greater part is 
retracted into a membranous tube [sinus *) extending from 
the opening in the floor of the genital hollow to the zone. 
In action the aedeagus can be exserted as in fig. 2, the tube 
in which it rested being shortened and its walls gathered 
together. 

The external portion of the aedeagus, that beyond the 
zone, is almost evidently a portion of the azygos tube, 
or ductus, everted and chitinised ; but the internal portion, 
that is, that that is basal to the zone, consists not of a 
simple internal prolongation of the external portion, but 
has also fused to its external surface a prolongation of the 
sheathing tube, these being reflected into each other at 
tlie internal aperture of the aedeagus. ■ This interpretation 
of the actual structure is so nearly self-evident, that it 
seems in the highest degree likely to be correct. But a 
further speculation as to which is the point at which the 
floor of the genital cavity meets the extremity of the 
ductus has very few data on which to reach a conclusion. 
Is it thc'zonc, is it the internal opening of the aedeagus, 
or is it the external opening of the membranous sheath? 
There is here a possibility of confusion from the use of the 
term sheath; penis-sbeatli has been used as a name for 
the aedeagus, and penis-shea th ['penis-tasche) has been the 
name applied to structures of the floor of the genital cavity 
surrounding the opening of what I have called the mem- 
branous sheath (.sinus). There is in the Piebeiids no penis- 
sheath as a structure immediately surrounding the aedeagus. 

There is one fact that goes a long way to show, one 

* I find this term used by Kusiiezov, whether on Iiis own or 
some other authority, I don’t know. 
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may say to prove, that the membranous sheath (sinus) 
is not a' portion of the ductus, but is an invagination 
of the floor of the genital cavity.* In many cases, I 
cannot say in a majority, still less in all cases, though 
it may be so, the sheath has a sparse armament of 
hairs, such as are only found on external cutaneous sur- 
faces, whence it follows that it must bo a portion of the 
surface of the 9th or 10th abdominal segment, or possibly 
of the membrane between them ; the latter is very unlikely. 
My own opinion is that it belongs to the 10th abdominal 
segment, and that the opening of the ductus in the male 
corresponds to that of the oviduct in the female on that 
segment. There is never any trace of a hair or hairlike 
structure on the aedeagus itself ; the aedeagus is therefore 
an internal structure (a portion of the ductus). It is hardly 
necessary to say that the cornuti are not in any way hairs, 
though some of their forms are very sijuilar to some forms 
of hairs. 

I was for long ignorant of this armament of hairs on the 
membranous sheath, due no doubt to several reasons ; that 
they arc often absent is probably one. If one removes the 
aedeagus from the rest of the appendages, it is apt to 
be separated at the zone, and the sheath is not seen with 
it, and when examining the parts undisturbed the hairs 
are obscured behind other parts, and, if seen, it is not at 
all clear 'what their origin is. Nevertheless, when one is 
aware of their existence, it is often possible to make them 
out satisfactorily. In PI. XXIII are t^yo specimens of the 
aedeagus of (Juretis hulis ; on one of them the sheath is left 
uninjured, ou the other only a portion of it remains. The 
hairs on the sheath are in this instance very obvious. 

The wall of the internal portion of the aedeagus is not 
a simple internal chitinous structure, but arises from the 
fusion of two layers, which we may for the moment assume 
to be an outer one belonging to the general surface, an 
inner derived from the azygos tube ; the fusion being, of 
course, of their opposed outer surfaces. It would, however, 
equally meet the case if both the layers were of the ex- 
ternal surface, or both of the azygos tube. The reflection 
from, the one layer to the other occurs at the opening in 
the base of the aedeagus, frequently placed some way from 
the extremity through which the azygos tube (“ eversible 

* Diaphragm is a term that has been applied to the membrano 
forming this Boor. 
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membrane,” vesica) passes from the visceral cavity into 
the interior of the aedeagiis. 

We may assume the initial structure to be a membranous 
tube opening on the surface (between segment 9 and 10 
ventrally). A portion of this tube remains more or less in 
its primary condition as the ductus ejaculatorius (Auct.). 
Beyond this is the eversible membrane, which in some 
species barely exists, the extremity of the aedeagus reach- 
ing the bursa; in other species, those on which our usual 
conception of it is formed, it is contained w'ithin the 
aedeagus. There are, however, many species in which it 
is of great length and extends back beyond the aedeagus 
into the abdominal cavity, and except that it is eversible 
and usually armed -with cornuti, it might be regarded as a 
portion of the ductus e^aculaiorius. The eversible mem- 
brane is, in fact, a portion of the ductus. Beyond this I 
regard the external portion of the aedeagus as simply a 
portion of the same duct, permanently everted. a]id chiti- 
nised. The internal portion of the aedeagus, as 1 have 
said above, being a double inversion from the ynargin of 
the original orifice. 

What one may call the usual or average length of the 
extrusible portion of the aedeagus is somew'here probably 
between that in Theda, illustrated in fig. 1 on PI, XVIII 
and XIX, and that in Melitaca, PL XXI. 

There are not a few' cases and whole groups in which the 
aedeagus is much longer than this, as, for instance, in 
Apalura, and very markedly in many species of Acraea 
(Eltringham, Trans. Ent. Soc" lyiil, PI. XI-XII) ; in a whole 
group of Tineae (Bankes, E.M.M. 1910, PL V. and 1912, 
PL IV). See PL XXII. In all these cases of great length 
in the aedeagus, there is a corresponding lengthening of the 
saccus, no doubt to give a proper origin to the retracting 
muscles. 

In fig, 4 I have (with Theda as a basis) made a diagram 
of ail arrangement which one would suppose possible, and 
which for all I know may actually occur, but which I 
believe docs not exist, and of which I have met with no 
trace in any preparation I have examined, though it is 
po.ssible by undue violence to cause the nieinbiunous 
sheath to be more or less everted. It is supposed to show 
that the aedeagus might be advanced by the eversion of 
the sheath by a length approximate to that for which it 
provides a retreat. I don’t know of any case in w'hich 
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the zone rises above the floor of the cavity. My observa- 
tions are, of course, meagre, and this opinion can only go 
for what it may be worth. 

The same proviso probably applies, though not quite as 
strongly, as the observations are more definite in char- 
acter, to my statement that the reverse condition, found 
in the Plebciid Blues, does not occur elsewhere. 

If we follow the surface from the genital hollow to the 
interior of the ductus [fizygos. Sharp) we first reach the 
opening of the membranous sheath ; continuing down this 
we reach the zone; here the membrane of the sheath 
becomes attached to the external surface of the aedeagus, 
and seems clearly to be an addition to it — that is, the 



Flo. t. — Suggests that the aedeagus might be advanced by the 
eversion of tlie membranous sheath ; this does not, apparently, 
in fact, ever occur. 

aedcagvis here becomes suddenly thicker and denser, and 
the membranous sheath has all the appearance in most 
cases of being the outer layer of this portion of the aedeagus 
set free from the inner ; a little further on, however, they 
.seem to be completely fused. Following them on, assuming 
however, that we are following the outer layer, we arrive 
at the internal opening of the aedeagus, where the one 
layer is reflected into the other ; and now returning on our 
journey, but following the inner layer, we arrive again at 
the zone and pass on to the free external portion of the 
aedeagus, and reaching its extremity, return down its 
interior, along the ductus proper, in which there is no 
definite line of demarcation between the eversible portion 
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{vesica, Pierce) and the more internal portion wliich is 
never everted. 

Ill some specie.s with longer external portions to the 
aedeagus (as in Thecla) there is, strictly speaking, no 
eversible membrane, the extremity of the aedcagus appears 
to reach the bursa and there expands, by the sprcatling 



Fio. 5, — A diagram to sliow the continuity of the azygos duct 
with the cutaneous surface (iluor of genital cavity). The 
arrows indicate the route from the external surface hy way 
of the membranous sheath (sinus*), the siirface so far, often 
bearing liairs, to the zone, thence, fused to its returning layer, 
to the internal opening of the aedeagus and back again, con- 
tinuing then as tlie extemal portion of tlie sliaft of the aedeagus, 
and at its extremity returning as eversible membrane and 
ductus. 


of portions of its extremity and stretching of the adjacent 
membrane; this membrane and the movable portions at 
the extremity of the aedeagus are, however, no doubt, 
homologous with the eversible membrane and cuneus 
{cormdi, Pierce). 

* Zander, Zeitsh. fur. Wiss. Zool. I(X)3, applies the term penis- 
krnche to the sleeve for which I have accepted the name sinus, but 
extends the said pmis-tasche not only to the base of the aedeagus 
bat Tight away beyond the aedeagus along the ductus ejaculatorius, 
where it is quite free from the aedeagus in the abdominal cavity. 
He uses WjtjMJaf/ for the armature that often surrounds the aedeagus 
on the floor of the genital cavity (diaphragm), and which other 
authorities call penis-tasche. 


ISI 2 
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There, can, it seems, be no doubt that the membranous 
sheath of the acdeagiis is a portion of the external surface, 
probably of the 10th abdominal segment, and still more 
certainly that the free (external) portion of the aedeagua 
is of internal origin, i. e. a portion of the azygos duct. 
The internal portion, consisting of two fused layers, may 
present material for doubt, but the doubt has no particular 
bearing on the subject of this communication, though of 
morphological interest and suggesting further investigations. 

For my own part I incline to the opinion that the zone 
represents the circle of the original opening of the ductus 
on the surface, and that the aedeagus consists of reflections 
and invaginations of the ductus only, without any surface 
structures being incorporated. 

The period before the evolution of the aedeagus, when 
the ductus opened simply on the surface must be very 
remote, certainly before the Lepidoptera originated, 
possibly antecedent to the Insccta. 

Whenever it may have been, the date was so ancient 
that one is astonished to find the aedeagus and ductus 
still so plastic, and capable of so rapidly (as between two 
closely related species) changing their form. No doubt 
the selection that evolved species also insisted throughout 
on the plasticity of these structures, without which new 
species would frequently have failed to establish them- 
selves ; since a fixity of structu re, such as is usual in most 
other portions of the organism, would easily have led to 
syngamic absorption of the new species before its segrega- 
tion was sufl&ciently prolonged to give real specific separa- 
tion. In other words, a species in which these organs 
refused to vary, would on meeting with an incipient 
species derived from it simply absorb it, i. e. it could 
not meet new conditions by offsets of new species, and 
could only var}" en masse, and would be very likely to 
become extinct. The incipient species could not avoid 
absorption unless its segregation (in whatever way) had 
been sufficiently prolonged to make it no longer incipient. 

It is difficult to suppose, in the case of such groups as 
our Plebeiidi, that segregation could often have been so 
prolonged, so many of the species having such similar 
habits and habitats. 

In the Plebeiids, the relation of the aedeagus to the 
genital cavity is reduced to its simplest elements. The 
floor of the cavity is a simple smooth screen, reaching from 
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the dorsal armature above to the margin of the ring and 
bases of the clasps below, pierced by the anal aperture 
and by the aedeagixs, without any trace of scaphium or 
any anal armament, no gnathos and no sinus or armament 
of any sort round the aedeagus. 

The aedeagus is thus held practically in one spot, with 
no antero'posterior movement, and only some possibility 
of varying in direction, considerable in the separated parts 
on a slide, but probably little or nothing in the living 
animal. Besides this fixity the Plebeiid aedeagus has 
another peculiarity — the free portion, that beyond the zone, 
is extremely short. This is most extreme in the genera 
Polyommatus and Agriades, apparently least so in Plebeius 



Fio. 6.— Diagram of aedeagus of Agriades bellargus, showing 
absence of sinus and brevity of free extremity, 

{aegon) and Aricia {asirarche), in which there is a con- 
siderable external portion, chitinous, however, only on one 
aspect, in which it ends in a point ; the other aspect is 
membranous (eversible), reaching up, in a sharp angle, close 
to the zone. (Pis. XXVII, XXVI II, XXIX, also see figs. 
1 and 4, PL V, p. 10! , Eut. Kec., vol. xxii.) 

One must, therefore, take tliis prolongation to be merely 
the extremity and not part of the shaft. The peculiar 
specialisations of the male appendages in the Plebeiids 
appear to be, as regards the aedeagus, its fixity by the 
zone being in the floor of the genital cavity without any 
sinus, and probably its fixity in direction also, during life, 
however much it may appear movable on a slide; its 
position close under the dorsal armature, and its separation 
from the clasps by a large smooth area of the floor of the 
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genital cavity, and the extreme shortness of the free por- 
tion of its shaft beyond the zone. These limitations pre- 
vent it making any approach to the female parts daring 
pairing, a defect that is made good by the specialisation 
of the female, enabling the approach to be made by the 
female and not by the male. The great uniformity of the 
clasps in the group is no doubt related to this female 
specialisation ; the fairly uniform dorsal armature has also, 
no doubt, some special correlated relationship, possibly 
with the extremity of the ovipositor, but as to this I can 
make no definite suggestion. 

The figures given of the male genitalia and of the aedeagus 
separately are more specially referred to in the “ Explana- 
tions of Plates,” and need not be detailed again here. As 
to the Plates, it seemed desirable to restrict their number, 
else one would have desired to give figures -of a larger 
number, if not of all the species of the tribe— of both the 
male and female structures. 

As regards the corresponding female structures, there- is in 
the Plebeiidi, apparently, an even greater departure from 
the normal structure than obtains in those of the male. 

Considering for a moment the more usual form of these 
parts we find that in species where the aedeagus is long, 
it is usual for the cervix * to be long also, and to be, more- 
over, often chitinised into a solid tube for some distance. 
This may be seen in many Thedas {e.g. PI. XVIII and XIX], 
in Apaiura (PI. XXI 11), and in a less degree in many species 
in which the aedeagus is of average len^h. In the case of 
Acram nalalica (PI. XXII), with a very long aedeagus there 
is also a very long cervix, but it is not very solidly chiti- 
nised, and in the photograph it will be seen to have twisted 
somewhat in the specimen, possibly from having been too 
much macerated. 

It leads to another subject, with which I am not at 
present anxious to deal — namely, the segmentation of the 
abdomen in the females of Lepidoptera, but it may often 
be observed that the ostium is withdrawn (not invaginated) 
within the margin of the 7 th abdominal segment, as 
may, for example, be observed in Scofaeia (see Trans. 
Eni Soc. Tx)nd. 1911, PL XXXV, et seq.); in these cases 
there is generally no armature. When the ostium' has an 
armature, it generally remains outside the 7th segment. 

* Cervix, -.or ductus, the duct between the ostium (external 
opening) and the bursa copnlairix. 
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In most of these cases the ostium and its armature, if any, 
is all that there is to represent the 8th abdominal seg- 
ment. Nor, indeed, is there often any chitinous plate to 
represent either the 9th or the 10th abdominal sternites. 

In all cases {“ all ” must be understood to mean merely 
within my observations and experience) in which the 
ostium is within the margin of the 7th segment, it appears 
to be the outer end of a chitinous cervical tube (Pi. XVIII 
and XIX). 

^Vhen there is any armature it appears to fix the ostium 
more or less just outside the margin of the 7th segment 
(Ph XXI and XXII, fig. 2). 

The pecuharity in the Plebeiids is that the ostium is 
carried by a small chitinous plate ; but there is a special 
extensible structure by which this plate may be extruded 
as far or further than the end of the ovipositor. 

When at rest the plate occupies the usual position of 
the ostium, viz. at the margin of the 7th segment, but 
behind it is the apparatus for its projection. 

In PI. XXXI the parts are shown as they are when at 
rest. In PI. XLII they arc seen partially extruded. In 
the majority of the figures they are shown fully extruded, 
or as nearly so as is easily obtainable in making the 
preparations. 

It is seen that the small terjninal plate is caj'ried at the 
ejid of a long membranous tube, when this is extended, 
and the appearance at first sight suggests that the function 
of the eversible membrane of the aedeagus has somehow 
been transferred to the female structures. This is, of 
course, absurd ; its real function is to carry the o.stial plate 
to the fundus of the mule genital cavity so that it may 
meet tlje very short and immovable aedeagus. A function 
almost as surprising as the impossible one mentioned, and, 
80 far as I know, without any parallel amongst other 
Lepidopteia. 

This eversible structure consists of two portions — the 
outer one, that is often simply membranous, but carrying 
the terminal plate, and an inner one, that is reversed by 
invagination when it is retracted, and which is strengthened 
bv a loop of chitin; this may be seen in the PI. XXXI 
to XLVIL 

I have named these two portions, the inner the “ prop ” 
[kyyoslema)^ and the outer the “ rein ifienia). (By a 
misprint in Trans. City of London Ent. Soc. him.) 
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In cvagination the prop begins the eversion at its outer 
margin ; phases in the process may be noted in various of 
the Plates, as e. g. XXXII, fig. 1 ; XL, fig. 2 ; XLI, fig, l ; 
XLVIII,fig.2. 

Within the rein may usually be easily seen the cervix 
(Stitz), passing backwards from the terminal plate to the 
copulatrix ; it is sometimes possible by traction basad 
on the bursa to withdraw the rein within the prop, which 
at the same time, of course, invaginates ; the opportunity 
to do this often occurs in preparing the specimens. 

AVliat are these evcrsible structures, the prop and the 
rein ? What segments do they belong to, and what parts 
of the segments are they ? I have been able to discover 
only one detail in their structure that seems to throw any 
light on this. Th e membranous surface of the basal 
portion, the prop, is apparently simple and free from any 
cutaneous structmes such as hairs, skin-points, etc. The 
rein, however, is regularly studded vuth points that have 
all the appearance of abortive hairs or scales, i. e. they 
are something more than mere skin-points, though if they 
were the latter their significance would be the same. 

The membrane forming the tube of the rein must there- 
fore be a portion of the sternite of the 8th abdominal 
segment, that of the prop a portion of the membrane 
between the 7th and 8th segments. The chitinous loop 
in the prop is possibly not easy to explain on this hypo- 
thesis, but its explanation on any other seems equally 
difficult. 

The terminal chitinous plate containing the ostium is 
surrounded by the hair-point-studded tube, i. e, by the 
surface of the 8th abdominal sternite ; it must therefore 
be situated in the sternite and not at either margin, 
This is an interesting conclusion to arrive at, as the usual 
evanescence of both plates of this segment, in practically 
nearly (or quite) all other cases, leaves us without any 
data on this point. 

It is a secondary, but useful, circumstance, that each 
species of Plebeiid butterfly seems to have a distinctive 
form for the small terminal plate. This appears in most 
of the photographs presented herewith, though in some 
cases the smallness of the differences, the occasional 
variation by the plate not being exactly in the plane of 
the picture, and the loss of definition in reproducing the 
photographs, may prevent this being evident. 
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This is so, as far as I have observed, though 1 have not 
prepared long series of specimens in more than two or 
three species. 

The extraordinary extensibility afforded by the prop 
and rein does not occur, I think, elsewhere ; I can, however, 
rely only on my own small knowledge of these structures, 
which may easily be at fault. Some other groups of the 
Lycaeninae show what we may regard as initial stages 
of the Plebeiid structure. For example, Lampides boeticus 
(Pi. LV, TjVI), which has an immense terminal armature 
to the ostium extremely unlike any1;hing in the Plebeiids, 
nevertheless retracts and extends this mass for a distance 
equal to its own length, as is seen by comparing the photo- 
graphs on PI. LVI. lolas (PI. LIII), again, on the other 
band, with an equally large armature, seems to have it 
much less movable. L. argiolus (PL LIV) also has the 
armature slightly movable, but apparently not retractile. 

L. alcon and eupkemus (PL LVII) seem to be retractile. 
T. feticanm and E. argicuies (PI . X L V I T 1) arc also apparferdly 
retractile, but none of these to more than a small amount. 

1 have put on the same plate as the two last (PL XL Vlil) 
a photograph of P. martini ; this is quite a typical Plebeiid, 
but in the specimen, the parts arc only partially exserted, 
the prop perhaps one-third extended, and the rein there- 
fore equally enclosed. In this species the rein is chitinised 
near its extremity, as in the species shown on PL LIV, 
in zephyrus (PL XldV), in meleager and admeius (PI. 
XLI), in pylaon and candalus (PL XXXVI). The result 
is to give the two specimens in PL XLVIII— 
fig. 2, and a/rgiades, fig. 3 — the appearance of being of very 
closely related structure, which is not really the case. 

With thi.s reference to chitinisation of the extremity of 
the rein, it may be as w^ell to include the circumstance that 
in other species there is a chitinisation towards its base. 
This occurs in CL semiargus (PL XLVI), A. imurica and 
donzdii (PL XLV), A. escheri (PL XL), and to a trifling 
extent in some others, in which it may or may not be 
really part of the loop of the prop. 

I have frequently observed these structures in the field, 
when functionally active, and have for several years made 
eSorts to secure specimens preserved for observation and 
examination in that state, but have always failed, though 
on several occasions I felt sure up to the last moment 
that I had succeeded, 
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In some groups success in this matter is easy, why it 
should be so difficult here is not quite self-evident. It so 
happens, however, that in several of my preparations I 
had so nearly .succeeded that they practically demonstrate 
the conditions almost as satisfactorily as had they been 
quite successful. They demonstrate that the prop and 
rein are fully extended, that the terminal plate carrying 
the ostium reaches the extremity of the fixed aedeagus and 
is penetrated by the eversible membrane therefrom. In 
examining living specimens, the two insects seem held 
together by nothing except the pale slender thread of the 
prop and rein. How this is held firmly to the aedeagus 
is not very evident, whether It be merely by the eversible. 
membrane that penetrates the ostium, or whether, as the 
structure of the extremity of the aedeagus seems to suggest, 
the terminal plate of the rein is held by certain curved and 
spring-like processes that are very evident in such species 
as pheretes, semiargns, orbUuhs, etc. The clasps do not 
seem to be used for prehension, at least at the times when 
my observations were made. Yet their special structure, 
very nearly identical throughout the tribe, and different 
from those of any other Lycacnincs, show them to have 
some important function peculiar to this tribe. It seems 
that this can hardly be other than to take temporary 
prehension, by grasping the 7th abdominal segment, at 
the same time can.sing or assisting the eversion of the 
prop and rein. 

It may be noted in most of the photographs submitted 
that these parts are compressed antero-posteriorly and so 
remain straight, the prop and rein in the same apparent 
straight line. But in others where they are compressed 
laterally, of which one of the photographs of hjlm (PI. 
XXXIX) is as good an example as any, there is seen to be 
a sharp angulation between the prop and rein w’hen they 
are fully exserted and expanded; the effect of this would 
be, that the angle wmuld reach the inferior angle of the 
male genital cavity at the base of the clasps, whence the 
rein wmuld be of just the length to reach along the floor 
of the cavity to the extremity of the aedeagus, which in 
the Plebeiids is fixed close to the dorsal margin of the 
floor and close under the dorsal armature. 

When living specimens are examined, all prehensioji 
seems in abeyance except by the rein and aedeagus. 
Whether this is natural, or a result of inhibition by the 
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captor’s interference, may be doubtful, but there can be 
little doubt that prehension by the clasps takes place in 
the first stages of pairing. 

There is a very curious fact, that I suppose to be of 
constant occurrence, though I have not observed it much 
more than about a dozen times. This is, that at the end 
of the pairing the rein is surrounded by a cylinder of 
amorphous material, certainly not scales' or any similar 
structures, whether a secretion by the male or female, 
I don’t know (see PL LXI and LXII). It easily slips 
off and is lost; on PI. LXI it had left the rein, which 
retained no evidence of having accommodated so curious 
an accretion. Whether this ought to bo called a sphragis, 
and whether it is homologous with that structure in 
Fapilionids and Nymphalids I cannot say. 


Explanation of Plates XVIII-LXII. 


PiATK XVTIL Appendages of Thecla spini. 

Fig. 1. Qj showing freo portion of aedeagus 
to be lung and its position dose to the clasps, 
X 25. 

Fiu. 2. showing ostium (8) and ehitinous 
duct, corresponding in Icngtli to the free 
portion of the aedeagus Jeading to the 
bursa, x 25. 

Plate XIX. Appendages of Theda prunif showing similar parts 
to PI. XVIIT, X 25. 

Plate XX. Appendages of Se.le.nia UhtslrariQ^ o ^nd $, showing 
the ohitinised duet to bursa (with a hair passed 
through it) closely corresponds in width and length 
to the free portion of the aedeagus, x 25. 

PjiATE XXL Melilaea atkalia, showing large external annature 
of the ostium, and correspondence between the 
free portion of aedeagus and the duct with hair 
passed through it to burea, X 20. 
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Plate XXII. Fig. 1. Appendages of male of M. falleacenteUa, 
shows corresponding length of aedeagug 
and eaocus, and position of aedeagug 
close to clasps, X 45. 

Fig. 2. Appendages of Acmea 'ncUalica. Aedeagus 
and saccus both very long. In 0 th^ 
ductus is seen to be very long; it is 
twisted in the preparation; it is very 
weakly chitinised, X 6. 

Plate XXIIL Fig. 1. Two specimens of the aedeagus of Cureiis 
hulis; in the upper one, the membranous 
sheath and a small portion of the floor 
of the genital cavity have been kept with 
it. Tlie length of the sheath (sinus) 
corresponds with that of the free 
portion of the aedeagus, i. e. that 
beyond the zone Z. In the lower figure 
only a portion of the sinus remains, 
but this is more than usually remains 
with the aedeagus when it is dragged 
out for separate examination. The 
clothing of hairs on the sinus is well 
seen in both preparations, X 24. 

Fig. 2. Female appendages of apatum iris. The 
figures refer to the numbers of the 
abdominal segments. 8 is opposite the 
ostium, leading to the long chitinoiis 
portion of the ductus, corresponding to 
the lengthy aedeagus in this species. 

MALE APPENDAGES OF PLEBEIIDS. 

Plate XXIV. Fig. 1. Agriades thetis, X 45, shows the bulbon.s- 
ended aedeagus fixed close to the dorsal 
armature. 

Fig. 4. A griades escheri, shows also the long space 
between the place where the zone is 
fixed and the origins of the clasp, who?c 
bases only just appear at bottom of 
figure, X 30. In both these figures, the 
preparations being pressed flat, the 
aedeagus appears to he in the same 
plane as the ring, instead of nearly at 
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right angles to it; the zone remains 
fixed, and on it the aedeagus is rotated 
to the position showTi. 

Fig. 2. Aedeagus of Agriades ihersites, X 40. 

Fig. 3. Aedeagus of Agriades damon, x 40. These 
two figures show the swollen end char- 
acteristio of Agriades, the zone right 
Tip on the bulb has attached scraps 
from the floor of tlie cavity, the short- 
ness of tho portion beyond this is 
obvious, there is hardly a trace of everted 
membrane. 

PiiATE XXV. Fig. 1. P. sieversi, X 30; 2, P. hyrea-m, X 30; 3. <7. 

semiargiis, x 45. These show the dorsal 
position of tho aedeagus, and tlie zone 
close to its free extremity. 

Pirate XXVI. Fig. 1. A. amanda, aedeagus, X 40. 

Fig. 2. V, optilete, aedeagus, x 40. 

Fig. 3. V. optilete, appendages, except part of 
clasps, X 30. These show tlie zone, 
with portions of floor membrane at- 
tached, the short portion of aedeagus 
beyond differing in structural detail 
from that of Agriad-es. Fig. 3 shows 
very well how the floor membrane at- 
tached to the zone is taut enough to 
restrain any forward movement of the 
aedeagus ; a contrary impression might 
arise from Pig. 2, where a good deal of 
floor membrane remains attached, limp 
and crumpled, being tom loose from its 
other attachments. 

Figures on Pi. XXIV, XXV and XXVI 
show also tho unusual lengt.h of flat, 
smooth (i. c. free from any sort of 
armature) field afforded by the floor 
of the genital cavity between the 
aedeagus and the base of the clasps. 

Plate XXVII. Fig. 1. ^ appendages of PI eversmanni, and 
Fig. 2 of PI. phere^s, x 30. These both 
show a greater length of aedeagus 
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beyond the zone, but with oblique 
opening reaching down to that point, 
and in the case of PL tversmanni the 
preparation happens to show a con- 
siderable Dxsertion of the eversible 
membrane; this acjcident ia very rare 
in preparations of Plebeiid appendages, 
These figures and those on the two 
following and other plates illustrate 
the large area between the aedeagus 
and clasps, as referred to under PI, 
XXVL 

Pr.ATE XXVill. Fig. 1. Aedeagus of PL apgon, X 40. 

Fig. 2. Aedeagus of PL argyrognvnwn, X 4D. 

Fig. 3. Aedeagus with dorsal armature, etc., 
of PL argyrogiiormn, X 46, These 
demonstrate the oblique opening of 
the aedeagus beginning at the zone, 
and that this external portion is less 
chitinised than the inner piece, and ig 
of pointed dagger form. 

Plate XX TX. Fig. 1, Aedeagus of Aricia idas, X 40. 

Fig. 2. Aedeagus of Athtdin/i pheretes, x 40. 

Fig. 3. Aedeagus of Aricia medon, X 40. 

Fig. 4. Appendages of Aricia donzelii, X 20. 

These show the long slender, pointed 
end of the aedeagus, with oblique 
opening beginning at the zone; in 
Aricia and Albi<lina the genitalia do 
not support generic differentiation from 
Plebeius. 

Plate XXX. Fig. 1. Male appendages (except clasps) of P 
icarm, X 30. 

Fig. 2. Aedeagus of P. e.ros, X 40. 

ihG, 3. Aedeagus of A. coridem, X 40. 

Phc. 4. Aedeagus of Aricia isaurica^ X 40. In 
Fig. 3 tiiere is some eversion of the 
eversible membrane- Fig. 4, tsuwnca, is 
not a typical Aricia, a group to which it 
appears otherwise to belong. 
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Plate XXXI. Shows the position of the hyposteraa (prop) and 
henia (rein) in the position of repose. 

Fig. 1. TheMs, shows them in lateral view. 

Fig. 1 shows that they are within the 
seventh ventral stern ite, and Fig. 2 
that they may retreat even to within 
the sixth. PI. XLII shows the parts 
partially extended. Also PI. XL, 
Fig. 2. Many figures show not quite 
complete eversion, as referred to in more 
detail under PI. XXXTI. 

Fig 2. Coridon, shows them on ventral view 
(though the dorsal portion of the 
preparation is almost in lateral view). 

Pl.ate XXXII. Aricia eyimed<m, X 25. Fig. 1 shows the prop 
not fully everted ; this is often so in my pre- 
parations in which the parts are twisted to get 
an an tcro -posterior view of thorn ; by holding 
the prop and rein in a straight line, the prop 
cannot be fully extended without some twist- 
ing or cnishing elsewhere. The reason for 
this is seen la Fig. 2, where tlie view is lateral 
and the angle between the rein and prop 
when fully extended is allowed to obtain. It 
would appear that the pro]) is more or less 
between the clasps, whilst the rein reaches 
dorsal ly from their bases along the smooth 
floor of the genital cavity to the aedeagus. 
See PI. XXXIX and LIV. 


Plate XXXIII. Fig. 1. A. aciis, x 25. 

Fig. 2. A. coridon, x 25. 

Plate XXXIV. hho. 1. P. icarus, x 25. 

Fig. 2. A. pfierdes, X 25. These tAvo species 
have the terminal plate carrying the 
ostium reduced more than in most 
other species I have examined; they 
are, in fact, almost evanescent. See 
also PI. XLIII. 
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l^LATE XXXV. Fio. 1. A.amanda, X 26. 

Fia, 2. A. hopPeri, X 25. The black patch on 
the rein of the latter is a foreign body, 
probably a group of half -macerated scales. 

Plate, XXXVI. Fio. A. pykt^rn, X 25. 

Fiq. 2. A. candalics, X 25. Those have unusual 
chitinisation of the rein. In each 
specimen there is eversion of the 
rectum or oviduct. 

Plates XXXVII and XXXVIII. In each plate Fig. 1 is X 25, 
and Fig. 2 shows tlie prop, 
X 50. The small chitinous 
plate at the base of the 
rein is seen, but the object 
of the figures is to show the 
duct to the bursa coimhlrix 
running backwards (back- 
wards should strictly be for- 
wards ! !) from the terminal 
plate of the rein ; this is very 
distinct on PI. XXXVII. 
This duct is seen in several 
other preparations, but may 
probably hardly come out 
very distinctly when the 
photographs are reproduced. 
Both specimens are A. Uidis. 

Plate XXXIX. Two specimens of A. liyUs, X 25, demonstrating 
the same point as in PI. XXXII {A. eumMm] 
and PI. LIV. The one a dorsal, the other a 
lateral view. 

Plate XL. Fig. 1. A. mUri, x 25. 

Fic. 2. A. damm, X 25. The duct is well seen in 
Fig. 2. 


Plate XLI. Fig. 1, P. mdeager, X 2.5, 

Fig. 2. A. admeius, X 25. Disbil portion of rein 
somewhat chitinised in both. 



177 


Exphnaiion of Plates. 

Plate XTJL Fio. 1. A. thersHes, x 25. 

Fia, 2. P. eras, X 26. These show the prop and 
rein only partially exserted. The ever- 
sion bogina at the attached end of the 
prop, the end carrying the rein is the 
last portion to be reversed. 

Compare with PL XXXI. 

Plate XLIII. Fig. 1. PI, aegon, X 25. 

Fig. 2. PI. argyrognomcn, X 26. The latter shows 
the duct very plainly and also the want 
of a strong terminal plate. Refer also 
to PI. XXXIV. 

Plate XLIV. Fig. 1. PL zepkyms, x 25. 

Fig. 2. PL cleobis, X 25. Fig. I illustrates a cir- 
cumstance nut at present before us, 
viz. that an egg reaches sometimes the 
end of the ovipositor, at the death of 
the butterfly, probably as a detail of 
dying, and then afterwards matures, 
but being within the ovipositor cannot 
emerge. In macerating the specimen 
the egg and larva is apt to be lost, unle.s.s 
specially looked for ; without looking for 
it I have mot with it often enough to 
believe that it is really a vjery frequent 
occurrence. 

Plate XLV. Fig. 1. Plebeius isaurica, x 26. 

Fia. 2. Aricia donzelii, x 25. 

Plate XLVl. Fig. 1. Aricia tnedon, x 25. 

Fia. 2, Cyan-iris semiargus, x 25. The form of 
the terminal plate in medon much re- 
sembles that in Chilades. 

Plate XT/VII. Fig. 1, L. orbiiulus, x 25. 

Fig. 2. V.optikte,x 25. These two preparations 
aro badly cleaned of scales, etc. 

Plate XLVUl. Fig. 1. T, ielicanus, x 25, 

Fig. 2. P. ‘tnartini, x 26. 

Fig. 3. E. argiades, x 25. Fig, 2 is a fairly 
normal Polyommaius, but being only 
partially expanded — compare with 
PL XXXI and XLIl — it has a curious 
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resemblance to the Everid, E. argiadf.8 
(Pig. 3). 

Figs. 1 and 3 illustrate the small amount 
of eversion (aa distinct from mere 
retraction, which is very frequent in 
moat Lepidopteroua Families) that 
occurs in non-Plebeiid Lycaenints, 
perhaps more marked than usual in 
L. hoeiica (PI. TAT). 

Plate XLIX, Chilades Irochilus, d* and X 26. 

Plate L. Chilades cnejus, d and X 25. 

Plate LI. Chilades laius, d and X 40. ■ 

Plate LII, Chilades -pavdava, and X 40. These are the only 
speeies of this genus 1 happen to know ; I illustrate 
them because they are very interesting as the only 
tropical group of Plebeiids (that I know of). That 
CHiTiAOES was Plebeiid, was, I think, first stated by 
Tutt, on my authority, in Brit. Lep., vol. x, p. 157. 

In the $ $ the terminal plate is lozenge-shaped (refer 
PI. XLVI), this is hardly exceptional, and othernise 
the $ parts are typically Plebeiid. The d d 'ite 
less typical. The hard process of the clasp is 
long and curved, the dorsal processes and hooks 
are slender and curiously like each other, and the 
aedeagus has a more elaborate terminal armature 
than usual; one supposes this may have some 
relation to the special form of the terminal plate 
of the rein. It would perhaps he going beyond the 
subject of tho present paper to discuss the matter 
of two of these species having long rested in the 
genus Oatachryaops, on the ground of their having 
tails. No other Plebeiids are tailed— still, the 
question of tails amongst the Blues has had too 
much weight attached to it. Some speeies have 
both tailed and tailless forms ; a tailed species or 
two, therefore, within the tribe of Plebeiidi, which 
wo conceivo as tailless, ought not to surprise us, 
as I admit as to myself it does to some extent, 
'Whatever the subjective conditions may be, it is 
certain that the four species here noted are con- 
generic. I have, however , so far as possible avoided, 
in this paper, systematic questions. 
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Pf^ATS LIII. lolana tolas, S and $, x 25. Tlie o preparation 
is spread and shows tlie several parts excellently, 
but hardly their natural relations to each other. 
This species gives perhaps the largest $ external 
armature I know' of amongst Lycaenines, in that 
respect resembling L. boetica; it appears, how- 
ever, not to be retractile, not to say eversible; it 
contrasts well with the Plebfeiids. 1 am unable to 
refer it to any recognised tribe of Lycaenines. 

Pi.ATE LIV. Ftn. 1. I am not quite sure of the species; I give the 
figure as another one illustrating the point 
brought out iir PI. XXXII and again in 
PL XXXIX. 

Fig. 2. L. argiolus, another Lycacninc to compare 
with the Plebeiida ; the armature appears 
to be slightly retractile, but in no degree 
eversible (as in the prop in Plebeiids). 

Plate LV. Fig. 1. L. boetica, (^, x 35, given as the $ is illustrated 
on next plate. 

Fig. 2, L, froseema, $, has a very large armature and 
seems to be very close to L. boelim as re- 
gards its retractility (and eversibility as 
regards its proximate section). 

Plate LVI. L. boetica, 9, X 25. 

Fig. 1. Armature extended. 

Fig. 2. Armature retracted. Tlie structure here 
seems almost identical with that in the 
Plebeiids. In Fig. 1 a “prop” is very 
evident, but the terminal mass is so large 
that there is room for little if any rein. 

This specimen appears to show' that the 
Plebeiid .structnxe i.s only an extreme form 
of what obtains more or les-s in many 
Lycaenine tribes. 

Plate LVII. ' Fig. 1. Lycaena olcon, x 25. 

Fig. 2. Lijcaena euphemns, x 25. These appear 
to be similarly eversible with an iiivagin- 
able prop, and support the conclusion 
expressed under PL LVI. 

The follow'jng Plates show' efforts to pre- 
serve specimens in cop,, all of w'hich were 
more or less failures, yet something is 
demonstrated. 
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Plate LVIII. Sliowe two preparation of A. thetis in which an 
effort was made to preserve the parts in the 
natural positions when in cop. with small suc- 
cess. To diminish manipulations and undue 
softening of parts by maceration, the scales were 
not removed or bleached. This much obscures 
appearances, and even so Fig. 2 shows that 
the parts have been twisted in handling, the 
dorsal side of one sex being in line with the 
ventral of the other. In both preparations the 
conjunction of the specimens is, however, still 
probably intacd, though the dark scales prevent 
this being seen. In neither specimen does the 
prop (hyposteina) appear to be fully extended. 
In Fig. 2 the rein is seen to include sundry 
tracheae. In Fig. 1 it is enclosed in the ad- 
ventitious coating illustrated on PI. LXI. 

Plate LIX. Fio. 1. -4. tkcHs, shows the rein still extended 
towards the aedeagus, but withdrawn 
from it. 

Fig. 2. A. iJudis, similar result to Fig. 1. 

pL.ATE LX. Fig. 1. A. coridon, X 20. 

Fig. 2. A. iheds, X 14‘5. These separated in pre- 
paration and are placed as seen quite 
arbitrarily ; botli, however, show the ex- 
tension of the evei'sible membrane of the 
aedeagus, as it is rare to find it in ordinary 
preparations. 

Pt.ate LXI. All figures, A. coritim.. Figs. 1 and 2 as in PL LX. 

Fig. 3 shows a remarkable coat, found after pairing, 
surrounding tlie rein. Here it has slipped off iu 
preparing specimen. It is by no means alw'ays 
found, w'hy I don’t know, in the following. 

Plate LXil. Fig. 2 show’s it as found in Htu, in a specimen of 
A. coridon taken in cop,, and Fig. 1 in a 
specimen of P. eversminni out of the 
cabinet, so that it is not always got rid of 
at once. 


August 16, iyi6 
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VII. Oft new and Uule- blown Ljigriidae and Pedilidae. 
Bv George Charles Chamfiox, P.Z.S, 

[Read June 7th, 1916.] 

Plates J.XTII, LXIV. 

The present paper, based upon inaterial in the British 
Museum, contains descriptions of various new genera allied 
to Ldislygna, Diaealla, and Eye^lria, Pascoe. Five species 
are added to the first-named genus and three to Ewrygenimy 
Lafcrte, and the very numerous unidentified Macr atria e in 
the same collection arc named or described. Specimens 
captured by Mr. II. L. or II. E. Andrewes in India, by 
Commander Walker in China and Australia, and by Mr. 
G. E. Bryant in Australia, Borneo, Brazil, etc., have also 
been examined, as well as a few interesting forms belong- 
ing to the Oxford University Museum and some others 
recently sent me by Mr. H. J. Carter of Sydney. Iciistygna 
and the genera with closed anterior acetabula, i. e. with 
the cavities closed by the inward extension of the pro- 
thoracic epimera, are retained for the present under 
bagriidac, though in other respects they are extremely 
like Eurygenius, Stereopalpus, and other Pedi]id.s, all of 
which have definitely open coxal cavities. Egestria forms 
a sort of connecting-link between the Bagriidac and 
Pedilidae, as it has the inferior basal margin of the pro- 
thorax extending inward behind the anterior coxae ; but 
the prqthoracic epimera do not meet, and therefore the 
cavities, it seems to me, must be regarded as open. This 
character, however, cannot be seen till tlie prothorax is 
completely detached. 

NEW GENERA AND SPECIES DESCRIBED. 

lAGRIlDAi:, Pi'UILJD.U-;, 

E<)eslminima (n. gen,), for Egcelrift albi- ' E^wJri'/ta (n. vreii.) ranf.wn.*, \V. .Xnsfralia. 

liTiffUa, Carter, Australia. ^iaiTalrioinifna (n. gen.) tabigmi, Xew 
„ fuhipermu, Australia. Guiiie.-i. 

/cfisfyynct Queensland. J-Jrn/geniits nVtowjt, Colombia. 

„ fascinta, Australia. ,, nrf*DHe«jis, .Arizona, 

„ N.S. Wales. „ fcoparius, Xilgiri Hills. 

„ lattcoUis, Australia. Macralria tcaUaeei, Waigiou. 

,, ieiiws, W. Australia. ■ „ ffiloloana, (iilolo. 

(ii. gen.) Brazil, „ Borneo, 

(a. gen.) njwltt/orw, W. Afrits. „ Assam. 

TRANS. ENT. SOC. LOND. 19 IG.— TART li. (DEC.) N 
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NEW GENJ-:RA ANT) SPECIES DESCRIBED {continued] 


PKDIUDiK. 

ilaftntria iini7«, Ceylon tiod 7 Java. 

,, dichroa, iiensfal 

,, puMtgeta, Borneo. 

,, . fiai'ipal-p’s, Philipfiino Is. 

„ ^(ii’iconTitJ, Asaam. 

„ dtJaikollii, Perak and Peaang. 

„ etrmifi, Perak. 

„ raiOinoM, Perak. 

„ rufeacens, Banna. 

„ ni(?irir/i, Nilairi Rills. 

„ tcirpcn, Philippine Is. 

„ dcittipta, Macassar and Celeiics. 

„ ec^6e?wis, Oelebca. 

,, Diarginiita, Perak. 

,, icffjera, Darjcclmg. 

„ Ion//j/i»:«nir, Barnia. 

„ mgerriina, Burma. 


2famiiri<t airimhr, Burma, 

„ pu»iilio, Borneo. 

„ jwrritZa, Philippine Is. 

„ t^iftlirocfjihnta^ Victoria. 

„ macrophthalim, Quecnslan,] 

„ t’rtnert, y.S. Wales. 

„ riuhoulaiji^ Champ iun Bay. 

pernmpna, Natal. 

„ Mashonaland. 

„ Dordata^ Natal. 

„ ruficoUii, Natal. 

„ fOfwpl(7H«ln, Colomliia. 

„ scabn'cJa, Bnitil. 

„ yJj.tioiep.t, Colombia. 

„ egtunsis, Amazons. 

„ triiwcflta, Brazil. 

„ crassimanus, Brazil. 

„ frvyitalis, Amazons. 


LAGRIIDAE. 

Egestrio.mima, n. gen. 

Head oblong-snb quadrate, abruptly constricted into a short berk 
beliind, the anterior portion short and obliquely naiTorvcd, the 
epistoma confused with the front; labrum prominent, transverse; 
eyes finely facetted, distant from one another and from the base of 
the head, feebly Biiniate in front, oblique as seen in profile; terminal 
joint of niaAillaiy palpi long, cuUrifoini, that of the labial paljii 
small, oval, obliquely truncate at tip; antennae slender, the ter- 
minal joint not elongated ; prol borax long, constricted into a short 
neck ill front, and transveiscly grooved within the basal margin; 
sciiteiluni triangular; elytra elongate, confusedly punctate; anterior 
coxae large, conical, contiguous, the cavities rather broadly closed 
behind by the inward extension of the pruthoraeic epiinera; inter- 
mediate coxae well separated ; ventral segments 1- 5 subcqual in 
length; legs long, rather slender; tibiae with short strong spurs; 
penultimate tarsal joint bilobed, the claws long, simple; body 
elongate, narrow, villose and seto.se. 

Type, Eg&itria alhiUnecJtaf Carter. 

This genus inclades an insect agreeing with the descrip- 
tion of the species selected as the type and an allied forns, 
both Australian. B. aihiiinmla superficially resembles the 
type of E(je$1rm, E. iaenkita, Pasc,, from Queensland; but 
the former has the anterior acetabula completely closed 
behind, and it must therefore be transferred to Lagriidae. 
The head, moreover, is longer than in any of the Pedilids 
known to me, and the eyes are placed far from the base. 



'Sew and little-known Lagriidae and Pedilidae. 183 


1. Egestriomima albilineata. (Plate LXIII, figs. 1, 
la, genital armature.) 

Eg&itria aMineata, Carter, Proc. Linn. Soc. N.S.W xxx 
p. 189 (1905). 

JJab. New South Wales {Mm. Brit.), Gosford [type 
in coll. Carter], Clarence River {ex coll. Pascoe). 

A narrow, elongate, shining, bronze-black insect, with 
the antennae in great part testaceous; thickly clothed 
above with white or cinereous and blackish- brown, 
adpressed, pubescence intermixed with long, erect, blackish 
hairs, the white pubescence on the elytra condetiscd into a 
narrow, sharply defined, sutural stripe and an oblique, 
broader vitta extending from the shoulder to near tlic 
apex, the broader ^ stripes usually coalescent with the 
sutural one posteriorly; the under surface closely set 
with long, decumbent, white hairs ; the legs villose. The 
bead is rounded at the sides posteriorly, and broadly 
depressed in the middle, anteriorly. The "antennal joints 
decrease a little in length towards the tip, 11 being about 
as long as 10. The prothorax is arcuately dilated at the 
sides before the middle and siibcylindrical thence to the 
base, the fine median groove being usually traceable. 
The elytra arc gradually riarrow'ed from the base in 
and subparallel in 9; rather coansely, confusedly punctate, 
the interspaces closely, minutely punctulate. The fifth 
ventral segment is emarginate at the apex in and the 
ppiiis-shcath is bisagittate (somewhat as in Eunjgenim 
mzanensis, Champ.), when viewed in profile. 

^ 2. Egestriomima fulvipennis, n. sp. 

Elorgate, narrow, shining, black, tlic antennae in part and 
tlie elytna testaceous; thickly clothed above with long, adpressed, 
fulvous pubescence, with longer, erect, bristly hains intermixed, (he 
latter black on the head and prothorax and pallid on the elytra; 
the long hairs on the under surface whiti.sb, those on the legs in 
pat part fuscous. Head oblong-subquadrate, broadly depressed 
in the middle anteriorly, with intermixed minute and larger punc- 
tures; antennae slender [outer jomts missing]. Prothorax narrower 
than the head, elongate, subcylindrical, arcuately dilated at the 
sicles before the middle, punctured like the head, obsoletely canali- 
t ale^on the disc. Elytra long, narrowed from the base; rather 
coarsely, confusedly punctate, the interspaces minutely punctu- 
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late. Fifth ventral segment emarginate. Penis-sheath hisagittate 
the upper portion strongly acuminate at the tip. 

Length 7, breadth 2 mm. 

Hab. Australta, Queenslarid border {BlacJchum). 

One mnle, sent me many years ago by Blackburn. T\vo 
similarly- coloured examples — one in the Museimi labelled 
“ Melbourne/' acquired iu 1853, the other from Invendl 
N.S.W. (J. Stephen), recently received from Mr. Carter-^ 
with the elytra subparallel in their basal half, are probablv 
females of the same species ; but they have the fifth ventral 
segment deeply excavate dotvn the middle, a character 
usually indicative of the male. 

loTisTVGNA, Pascoe.* 

Eurigeniomorphns, Pic, Le Naturaliste, 1897, p, 25. 

This genus was based upon a single species, several others 
being now knowm, all Australian, tiie sexes of some of them 
being very different. Pascoe noted the closed anterior 
coxal cavities, and for that reason referred Icdslggna to 
Lagriidae. The resemblance to the Pedilid genera Diacalk 
and Egestria is certainly very striking, and unless the 
coxae are pushed forward it is scarcely possible to see 
whether the acetabula arc closed or open. The tibiae are 
conspicuously denticulate or setulose externally in all the 
species, this being especially noticeable on the intermediate 
pair. The six before me may be tabulated thus : — 

a. Tibiae denticulate externally; head and pro- 
thorax more coarsely punctate. 

o^. Body black in o (^bc elytra rerldi.sb-brown in 
1. admia, type), bron ii in ?, 
o^. Head and prothorax more coarsely })unctate. 


a\ T.K?g3 red ; elytra coarsely, rugosely punc- 
tate; antennae long in . .• . . . Pasc. 

b\ Legs black; elytra coarsely, subcou- 
fluently jiunntate; antennae shorter in 

[‘7 unknown] muefeayi, asp 

b^. Head and prothorax finely'' punctate. 

c’. Elytra fasciate, dull /a,<;ciuto, n. sp 

Elytra with suture infnscatc, shining . sp 


* Incorrectly placed by me aa a synonym of Eurygenius, Lai, 
in Ann. Soc. Ent. Belg. xlii, p. 77 (1898). 
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«2. Body black, elytra in both sexes reddish 

brown, the latter foveolato -punctate . lalicoUis n. sp. 
j Tibiae setulnsc cxtenially ; head and prothorax 
densely, finely punctate; antennae slender; 
body brown in both sexes tenuis, n. ap. 

1. letistygna adusta. {Plate LXIII, fig. 2, (^, var. 
rugosa, Pic.) 

^ jetidggna adusta, Pasc., Journ. Ent. ii, p. 492 (1866). 

0 jetistygna retula, Pasc., loe. cit. , 

>0 Eurigeniomorphus rugosus, Pic, T.e Naturaliste, 1897, 

? Egestria rubkunda, Mac!., Proc. Linn. Soc, N.S.W. (2) ii, 
p. 323 (1888). 

yar. d. Elytra black with a .slight brassy lustre. 

Jldh. New South Wale,s [types of Pascoe and Pic.], 
Sydney district. Manly, Richmond River, lllawarra, 
Caraniba, Springwood. 

Pascoe’s types are the sexes of the same species, these 
differing in colour, and in the shape of the elytra, as in 
/. biformis. The males are sometimes almost wholly black 
(the ferruginous leg.s excepted), as in Pic’s type of E, 
rugosus, that of I. adusta and of another specimen sent 
me by Mr. Carter having reddi.sli- brown elytra as in the 
female, which has the body entirely of that colour. The 
elytra are narrowed from the base in the male, and broader 
nid subparallel in the female. Pie’s description of the 
rarsal claws is obviously due to an error of observation.* 
riie elytral sculpture i.s very coarse and aubconfluent. 
The fifth ventral segment is angularly produced and ciliate 
in the middle at the apex, and the penis-sheath long and 
slender in the male. The intermediate tibiae are curved 
and coarsely denticulate externally in both sexes. The 
four females from Richmond River are larger and duller 
than the rest, and have a broader head and a longer third 
joint to the antennae : they may belong to a different 
species. The length varies from 'b-i— 13, and the breadth 
from 2 (o)-4 ($) mrn. E. vubicioula, Mach, from Cairns 
(length 31- lin.), may be a ^ of I, adusta ? 

* The broad terminal tarsal joint fuentioned by him must be the 
lobed penultimate one. 
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2. Ictistygna macleayi, n. &p. 

(J. Elongate, narrow, robust, shining, thickly clothed, the legs 
included, with long, soft, erect cinereous hairs intermixed with 
scattered decumbent jmbescenee; black, the elytra with a faint 
brassy lustre, the antennae in part and the tips of the tarsi ferru. 
ginous. Head transverse, moderately large, hollowed at the base 
densely, eonfluently punctate, the eyes largo, distant, the head woU 
developed behind them; antennae slender, joints 2 and 4. 8 sub, 
equal in length, 3 more elongate [9-11 missing]. Prothorax trans. 
versely globose, slightly wider than the head, the neck-like anterior 
portion moderately long, the transverse basal groove deep; closely 
impressed with shallow, rounded, umbilicate punctures. Elytra 
long, narrowing from the base, somewhat produced at llie tip; 
closely impressed with longitudinally confluent, coarse, foveiform 
pimc lures, the narrow interspaces almost smooth. Tibiae denticu- 
late on their outer edge, the intermediate pair curved. 

I^ength (i-7, breadth l§-2 mm. 

Hah. Queensland (Mws. Brit, and ex coll. F. Ha(es). 

Two males. About the same size as I. adufita ({J), the 
protUorax shaped much as in I. laticollis. The shorter 
and more slender antennae, the more transverse prothorax, 
the larger and less confluent foveiform punctures on the 
elytra, and the black legs, separate 1 . ^nacleayi from the 
same sex of I. adiista. A longer and more robust insect 
than 1 . bifonnis, with the upper surface more coarselv 
sculptured. The elytra are relatively narrower at the 
base than in I. lalicollis ; the punctures are a little smnller 
than in the latter, and here and there confluent as in 
1. adusta, Egeslria hirlipennis, Mach, from Kusscll River 
(length 2 lin.), must be an allied form, but it can scarcely 
be the female of the present species. The Moreton Bay 
female provisionally referred to I. laticollis has larger and 
loss confluent punctures on the elytra. 

3. Ictistygna fasciata* n. sp. 

Jloderatcly elongate, opaqiie, the elytra somewhat shining, 
thickly clothed with adpressed pallid pubescence interiiuxed with 
long, soft, erect, yellowish and brown hairs; black, the head in 
front and at the sides rufous, the elytra reddish-brown, the apical 
half nigro-piceous in d, ^ach with a patch near the suture just below 
the base and a tranavei-se post-median fascia (widening outwards awl 
not reaching the suture) fuscous in % the antennae (the extreme tip 
excepted), palpi and legs testaceous or ferruginous, the femora m 
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great part nigro-piceous, the tibiae infuscatc towards the apex in ^ ; 
jlje head and prothorax densely, finely, the elytra coarsely, punc- 
tate, the interspaces on the latter closely punctulate. Head sub- 
quadrate, broadly extended on each side behind the ejTS, the latter 
prominent and rather large; antermae slender, moderately long, 
joints 3-10 very gradually decreasing in length, 2 shorter than 3, 
ll slightly longer than 10. Prothorax about as wide as the head 
{mth the eyes), transverse, rounded at the sides anteriorly and 
lapidly narrowed to tlie transverse basal groove, the neck in front 
narrow and sharply defined, the disc with an indication of a 
(smoother median line. Elytra moderately long, much wider than 
the prothorax, narrowing from the base in d*, subparallel in their 
basal half in ?, transversely depressed below the base, the punctures 
well separated. Legs rather short; tibiae denticulate externally. 

Length 6-7, breadth mm. (^O ) 

[lab. New South Wales {ex coll. Pascoe : type) ; 

QrEEXSLANH {ex H. J. Carter ; 9 )- 

Two specimens, the female received from Mr. Carter in 
time to be included in this paper. This insect has the 
seiieral facies of a Clerid. It is the. only known species 
uith fasciatc elytra. I, fasciata is a little larger than 
1. biforniis, $, and has the prothorax less narrowed 
jwsteriorly, the eyes more prominent, and the elvtra less 
shilling, with the punctrning more diffuse. The pro- 
thoracic cpimera do not quite meet along the median line, 
Dcvertheless the cavities cannot be described as open. 

1. letlstjgna biformis, n. sp. (Plate LXIII, figs. 3,,^; 4,9-) 

Elongate, narrow, shining, clothed (the legs included) with 
intermixed decumbent hairs and long, erect or laterally projecting, 
bristly hairaj black with a greenish or aeneous lustre, (lie two 
bisa.1 joints of the antennae testaceous. Head large, transverse, 
densely punctate, transvensely depressed in front, well developed 
bdiind tile eyes, the latter moderately large, distant, small as seen 
from beneath; maxillary palpi long, stout, the terminal joint 
securiform; antennae moderately long, slender, slightly tapering 
outwards, joint 2 shorter than 3, 3-11 subequal in length. Pro- 
thorax convex, transversely cordate, about as wide as the head, 
sad with a rather long, narrow, abrupt neck in front, densely 
punctate, the basal gi^oove conspicuous. Elytra moderately long, 
narrowed from the base, transversely depressed on the disc anteriorly, 
coarsely, closely, confusedly punctate. Bcncatli more shining, 
sparsely, minutely punctate. Legs rather slender; tibiae irregu- 
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larly flt'nticulate extrmally ; tarsi with the penultimate and ante- 
penultimate joints widened. 

?. Broader and larger, the elytra (the suture excepted), palpi, 
logs, and about joints 1-4 of the antennae, reddish-brown or testa- 
ceoiis ; the eyes smaller; the elytra subparallel in their basal half. 
Length 4-7, breadth l-iV^io (<??■) 

Hab. New South AVales, Sydney, Botany, Mosman, 
Illawarra, National Park, 

Not uneommon iu the Sydney district, in August, 
Septeniher, and October, to judge from the numerous 
specimcn.s captured tbere by Mr. H. J. Carter, Commander 
J. J. Walker, and Mr. G. E. Bryant. In the series in tlie 
Museum there is a pair .still “in copula,” and a male 
received more than fifty yeans ago. This species is much 
smaller than those named by Pascoe, and apparentlv un- 
described. Egestria hirtipennis, and E. ruhicimda, Mach, 
are of about the same size as I. hiformis, and dark brown 
in colour; but tbey could not be females of the present 
insect, as they are each described as having an elongaie 
apical joint to the antennae. 

0 , letistygna hirtipennis. 

hirii'pe.nnis, Mach, Proc. Linn. Soc. N.S.W. (’2) ii, 

p. 322 (1888). 

“ Very dark broum, subnitid, very roughly punctured and clothed 
Avith soft, erect, cinereous hairs. Head square; eyes prominent; 
labrum very short; antennae slender, last joint longer than the 
others; maxillary palpi long, joints triangular with apical angles 
inwards, last joint longer. Keck narrorv, well defined. Thorax 
transverse, rounded at anterior angles, truncate behind. EljTra 
broader than thorax, more than three times its length. Base of 
thighs, tibiae, tarsi, and palpi yellow. Length 2 lin.” 

Hah. Queehsuant), Russell River, in the Cairns district. 
Evidently an IcUshjgna (9), to judge from the descrip- 
tion, but appar( 3 ntly not represented in the materia! 
before nio. The specimens from Sydney _(r;J ?} sent me by 
Mr. II, J. Carter under the name E. MrUpenms are refer- 
able to L hijormiff. Tiie much smaller size separat(*s 
E, Mrtipemm from 1. adiista. 

6, letistygna laticollis, n. sp. 

Elongate, robust, the elytra somewhat shining; clothed witli 
long, soft, erect, broumish and cinereous bail's intermixed with 
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scattered, short, decumbent pubescence, the legs thickly set with 
intermijred long and shorter whitish hairs ; black, the elytra brown 
or reddish brown, the basal margin of the prothorax and the tibiae 
and tarsi (in part) similarly coloured in $, the mandibles rufous at 
the base. Head transverse, lai^e, broadly subtruneate at the base, 
densely, conlluently punctate, the eyes moderately large and some- 
what prominent; antennae slender, joints 2 and 4 subequal in 
length, 3 longer than those following, 11 longer than 10. Pro- 
thorax comparatively short, transversely globose, fully as wide 
as the head, strongly rounded at the sides, the tubulate anterior 
portion narrow and rather long, the basal groove deep; closely 
impressed with shallow, rounded umbilicate punctures. Elytra 
long, rapidly narrowed from the base in o', subparallel in $, con- 
jointly rounded at the apex, transversely deprt'ssed on the disc 
anteriorly; closely impressed wath rather large foveiform punctures 
winch are separate one from another, the narrow, irregularly raised 
interspaces shining and almost smooth. Tibiae strongly denticulate, 
all ntore or less curved in $, straight er in o- 

Length 74— 11, breadth 2-3 mm. (o 9-) 

Hah. New South Wales, T\veed Hiver (If. W. Frog- 
(latt: (I*, type), Richmond River ^n>. : $); Queens- 
i.Axn, Morctoii Bay {Biggies, in Mus. Oxon. : 9)- 

Described from two and one 9 from N.S. Afales, the 
Queensland example having testaceous antennae, but doubt- 
less belonging to the same species. Near I. adusta, Rase., 
but w'ith a much broader and more transverse prothorax, a 
larger head, larger eyes, shorter antennae, and les.s con- 
fused, foveiform elytra! pmictuation. I. {Egestria) mbE 
mmla. Mad. (type, 9). from f^airns, must have a longer 
protliorax, 

7. Ictistygna tenuis, n. sp. (Plate LX ITT, fig. 5, 

Elongate, narrow (^J), broader ($), dull, the elytra and under 
surface sliining; brown or ferruginous, the femora and tibiae in 
(lart, and the head, prothorax, antennae, metasternuin, and abdo- 
men, often more or loss infuscatc; finely cinorco-pubcscent, with 
scattered, intermixed, long, rreot, soft hairs, the cinereous pubes- 
cence condensed into a narrow median vitta on the prothorax; head 
and prothorax densely, finely, the elytra coamely and irregularly, 
punctate. Head about as wide as the prothorax, well developed 
behind the moderately large eyes, rounded at the sides posteiiorly; 
antennae very slender, subfiliform, joint.? 4-10 slightly decreasing 
in length, 2 shorter than 3, 3 and 4 subequal, 1 1 scarcely longer 
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than ]9. Prothorax convex, transversely cordate, deeply grooved 
at the base, iiaiTOwly and sharply tubulate in front. Elytra long, 
narrowed from tlio base in subparallel iti depressed on the disc 
anteriorly, the punctures confusedly arranged and separate one 
from another. Beneath, minutely punctate; fifth ventral segment 
emarginatc, and the penis-sheath narrow and acuminate, in d*. Legs 
long, slender, the tibiae setulose externally. 

Length 41-9, breadth 1 mm. (cJ ?.) 

Uab, W. Aitstratja (3/rs. Brit.), Champion Bay 
{Duhoiday), Swan Hiver {ex coll. F, Bates), S. Berth 
(//. /. Carter), Freriianile [J . J. Walker: vii. ’01). 

A long series, iiicltidiiig two specimens received by the 
.Museum lu 1811. The description is mainly taken front 
the numerous examples captured by Commander Walker 
in 1901. It is separable from all the allied forms by the 
very fine, dense puncturing of the head and prothorax, 
its elongate, mirrow shape, and the comparatively slender 
lliiibs. The apical joint of tlie antennae is not elongated 
in either sex, the antennae themselves being very slender 
and subfiliform. It is somewhat remarkable that the 
species has remained so long nndoscribed. 

IcTISTVGNINA, Tl. geil. 

Head with an abrui)t narrow neck; eyes in J extremely large, 
occupying the whole of the sides of the head, in $ much smaller, 
feebly sinuate in front; m.andibles uneinarginate at tip; maxillary 
palpi long, narrow, joint 4 elongate, cultrifonn, as long as 2; 
antennae filiform, very long in both sexes, joint 2 extremely short; 
prothorax trails vei-srly cord,ate, immarginate laterally, narrowly, 
abruptly tubulate in front, deeply grooved within the basal margin; 
elytra long, subparallel, confusedly punctate, the epiplcura very 
narrow, incomplete ; anterior coxae large, conical, contiguous, the 
cavities narrowlv closed behind by the inward extension of the pro- 
thoracic epimera; intermediate coxae separated anteriorly by an 
extremely riairow laminiform process, the posterior pair also 
narrowly sepuiutcd; ventral segments 2-5 subequal in length, 
legs long, rather slender; tibiae asperate, the spurs short; ta;^i 
with the penultimate joint broadly lobed, the claws rather smail, 
widened at base ; body elongate, villose. 

Type, I./iw-orm's. _ i i -u j 

The type of this genus, from Brazil, may be desciibeQ 
as a Pediliform Lagriid, the narrowly closed anterior coxal 
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ca\ities bringing it into the fannly Lagriidac, as at present 
defined in our text-books. The extremely elongate 
antennae, large eyes, and general facies are suggestive of 
the Oedemerid genus Calopus;. Tlie dilTerencc in the size 
of 'the eyes in the two sexes is somewhat remarkable, as 
is also the very small second joint to the unusually elongate, 
filiform antennae, these characters separating tlie present 
genus from Ictistygyia, Ikasc., all the species of which are 
Australian. 

1, Ictistygnina filicornis, n. sp. (Plate LXIII, figs. 6, 
antenna.) 

Elongate, rather narrnw, somewhat flattened above, the head and 
prothorax opaque, the rest of the. surface shining, clothed with 
icitcrmixcd decumbent pallid pubescence and long soft erect hairs; 
obscure ferruginous, the elytra, palpi, antennae, and lrg.s testaceous 
or brownish-te.staceous, the eyes black. Head narrowed behind 
llic eyes, densely scabroso-punctatc; eyes coarsely facetted, nearly 
reaching the base of the head and almost contiguous above in q, 
innch smaller and separated by fully half their own width ns seen 
from above in $; antennae .shortly pilose, slender, as long as the 
body in S, shorter in $, joints 3-10 elongate, oqual in length, 11 
longer than 10 and constricted at about oiic-third from the. tip. 
Prolliorax barely as wide as the head in q, along the mediaji line 
(with the narrow neck) about as long as broad, densely, finely, 
seabroso-punctate, much rounded at the sides before tlie middle, 
narrowed behind, the hind angles obtuse. Elytra long, much wider 
than the prothorax, gradually narrowed from the base in q, sub- 
parallel in their basal half in 9, coai-sely, closely jaunctate. Beneath 
sparsely, finely punctate; fifth ventral segment deeply arouato- 
unarginate in (J, 

Length breadth (o ?•) 

Hah. Ruazil, Rio de Janeiro [Fnj : ^ O), Tejuca {J. Gray, 
1857 : 0). 

Two males and two females, the latter now wanting a 
portion of the antennae. I.Jilicorins superficially resembles 
it large pallid example of Idisiygna tenuis, from W. 
-Australia, and it is similarly sculptured above; the pro- 
tliorax, too, is of the same shape, cxcepjt that the narrow 
kisal portion is less dilated laterally in the American 
insect. The Indian Pedilid here described under the name 
Emjgemis bmnneus is also not unlike /. fiUcorjiis, but the 
Utter has the anterior coxal cavities closed behind, 
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lliACALLiNA, n. gen. 

Head moderately large, feebly developed behind the eyea, ivith 
a stout, sharply defined, cylindrical neck, the epistoma confused 
with the front ; labrmn short, broad ; eyes very lai^e, transverse 
subapproximate above, distant beneath, feebly sinuate in fi’oat- 
mandibles bent inward from about the middle, stout, wnemarginate 
at tipf maxillary palpi stout, joints 2 and 3 triangular, 4 broad 
securiform; anteimae slender, joint 11 constricted beyond the 
middle and slightly elongated ; prothorax subcordate, immarginaie 
laterally, margined at the base, constricted and tubulate in front- 
elytra long, closely scriato-punotate, the epipleura narrow, com- 
plete; prostomum not .separated from the propleura; anterior 
coxae large, conical, contiguous, the cavities closed behind by the 
iiiwaid extension of the prothoracie epimera; intermediate coxae 
almost contiguous ; met a sternum deeply snleatc from before the 
middle to the apex; ventral f3egmcnts siibequal in length, the 
intercoxal process narrow, lanciform; legs stout; tibiae asperate, 
with strong spurs ; tarsi with a broadly lobed pemdtimatc joint, 
the claws long, widened at the base ; body villose, coarsely sculptured. 

Type, 1). muU'ifom. 

The \V, African species forming the type of this genus 
has the general lacies of a CleTid. It is very like Viacdla, 
type D. cotnata, Pasc., from Queensland; diflering from 
that insect in the closed anterior coxal cavities, the very 
large eyes, the stout maxillary palpi, the stronger tibial 
spurs, the broadly lobed penultimate joint to the tarsi, 
and the seriate arrangement of the elosely packed foveiform 
punctures on the elytra. The whole insect is strongly 
villose. The roughened tibiae are suggestive of Iclistijfjna. 

1. Diacallina muHiforis, n. sp. (Plate LXITt, figs. 7, 

7a, antenna.) 

Elongate, robust, rather convex, inodcrutcly shining; piceous or 
reddish-brovra, the prothorax, antennae, tibiae, tarsi, and meta- 
stemum nigro- piceous or piceous, the femora ferruginous at the 
base; sparsely clothed with long, decumbent, fulvous or cinerecus 
hairs, those on the head and pi-othorax still longer and erect, l!ic 
legs with numerous very long hairs intermixed. Head densely, 
rugosely punctate, arcuatcly narrowed behind the eyes, the latter 
extremely large in o, a little smaller in $, somewhat narrowly 
separated; antennae moderately long, joint 2 shorter than 3, 
3 -10 long, obconlo, subequal, 11 considerably longer than 10, con- 
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gtricted at a little beyond the middle. Prothorax transversely 
cordate, wider than the head in q, transversely depressed before 
t))e basal groove, closely impressed with rather large, rounded, 
umhilicate punctures. Elytra elongate, much wider than the 
protliorax, subparallel in 9, gradually narrowed from the base in q* ; 

closely packed rows of coarse, deep, foveiform punctures, the 
narrow intersticca shining and transversely confluent. Beneath 
closely) the ventral segments more sparsely, punctate ; fifth ventral 
segment slightly emarginate in aedeagus broad, deeply 
sulcatc above, produced into a narrow, dorsally thickened knob 
at the tip. Tibiae coarsely asperate, the intermediate pair feebly 
curved. 

Length 9-12, breadth 2^3 nun. (c?9-) 

Hah. W. Africa, Old Calabar {ex coIL Murray), Sierra 
Leone {Mus. Brit.). 

Five-specimens, including Wo males, the examples from 
Sierra Leone acquired by the Museum in 1867, all some- 
what broken. 


PEDILIDAE. 

Diacalla, Pascoe. 

This genus, type D. comata, Pasc., was at first referred 
to Lagriidae, and subsequently, on account of the widely 
open anterior coxal cavities, transferred (in 1871) by the 
author to Pedilidae. Tlic diagnosis tvas made from a 
tingle $ example, and a ^ mentioned as possibly belonging 
to the same species. Both sexes are represented in the 
material before me, .showing that Diacalla is scarcely 
distinguishable from Egestria, except by general facies 
(the entire upper surface being very coansely punctate in 
Dimdh), Und by the form of the terminal joint of the 
maxillai/ palpi — securiform in Diacalla, long and ciiltri- 
fonn in Egestria— find the still longer apicaT joint of the 
antennae in the male. 

1. Diacalla comata. (Plate LXIII, figs. 8, 

8«, antenna,) 

Uacalh comata, Pasc., Journ. Ent. ii, p. 46 pi 2 fig 
6{$U1863). 

(J. Antennae with joint 11 fully as long as 8-10 united, some- 
what bent at the middle; elytra rapidly narrowed from the base. 
Aedeagus thickened at the tip above. 
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Hob. Queensland, Morcton Ba}'. 

I have seen six specimens of this species : the type, a 
similarly-coloured castaneous 2 from “ Queensland,” and 
four from Moreton Bay in Mus. Oxon,, in Mus. 
Brit.), almost wholly black. The sexes diiier like those 
of Egestria taeniata, except that the apical joint of the 
^ antenna is much more elongate in D. comata. Pascoe’s 
rough figure gives no idea of the very coarse puncturing 
of the upper surface, the punctures on the head and pro- 
thorax being rounded and umbilicate. The length varies 
from 7^11 mm. 


Euestria, Pascoe. 

The type of this genus is E. taeniata, the second species, 
E. suturalis, Base., the two sexes of which are now kiiowia, 
having the terminal joint of the antennae very little longer 
than the tenth. Both have a long, cultriform apical joint 
to the maxillary palpi, the only character separating them 
from Diacalla, the supposed diSerences in the form_ of the 
intercoxal process of the abdomen having no real existence. 
E. kirticollis and ruhicumla, Mad., as stated above, are 
certainly referable to Ictistygna, Base., which has the 
anterior coxal cavities closed behind by the inward exten- 
sion of the prothoracic cpimera; E. oi-fej/iHeato, Carter, and 
E. sukicollis, Blackh., are also here transferred to other 
genera. In both species of Egestria, but more distinctly 
so in E. suturalis, the inferior basal margin of the pio- 
thorax is seen to be complete, when the prothorax is 
completely detached. 

1. Egestria taeniata. 

^0. Egestria taeniata, Base,, Ann. and Mag. Nat. Hist, (i) 
viii, p. 1558, pb 14, fig, 9 (c^} (1871). ^ _ 

2* Egestria griseoluicata, Bainn., Lc ^aturaliste, i, p- <0 
■(1879), 

Egestria ’paWitihra, Fairm., loc. cit. 

Hah. Queensland, Bockhampton, Peak Downs, Gar\-ler. 

A variable insect, the males averaging much smaller 
than the females and having the elytra narrowed from 
the base. The oblique stripe of pallid pubescence on each 
elytron, wFich is usually confluent with the one on the 
opposite wing-case before the apex, varies in development, 



arid liUle-hnown Lagriidae and Pedilida^. 195 

and ill a large nearly black female from Gawler {ex coll. 
Pascoc) it is only just traceable. In a male sent me mant 
years ago by Blackburn the stripes are broad and separate 
throughout. The median groove on the prothorax is 
sometimes obsolete. The penis-sheath of the ^ is dis- 
tinctly angulate at some distance before the apex beneath, 
showng an approach towards the sagittiform structure 
observable in Eurygenius. The apical joint of the antennae 
is considerably elongated, and constricted at -the middle, 
in both sexes. 

2. Egestria suturalis. (Plate LXIII, fig. 9, 

Egestria suturalis, Paso., loc. cit., p. 359. 

Hob. N. Australia [type] and New South Wales. 

Described from a single example, 0. There arc two 
males of it in the Museum, from the F. Bates collection, 
labelled N.S. Wales, and Mr. Carter has recently sent me 
another from the same locality. The apical joint of the 
antennae is not elongated in this insect in either sex. The 
penis-sheath of the ^ is more distinctly angulate beneath 
than in the same sex of E. taeniala. 


Egestrina, n. gen. 

Terminal joint of maxillary palpi oblong-subtriangnlar; antennae 
short, the outer joints obconie, the apical one ovate; head broad, 
well developed behind the widely separated, rather prominent eyes, 
the latter subtruncate in front; prothorax oblong-cordate, con- 
itricted at the middle, with a very short neck in front ; elytra long, 
confusedly punctate; legs moderately long; anterior coxal cavities 
open behind; the other charactons as in Eijestria, Pasc. 

Type, Egestria sidcicoUis, Blackb. 

If Egestria is to be retained as distinct from Biacalla, 
sulcicollis, and an allied form from Swan Kiver, cannot 
be included in the same genus, on account of the less 
elongate apical joint of the maxillary palpi. This char- 
acter also separates? the two Australiair insects from 
‘^tereopalpm, Laf., the typical N. -American species of the 
latter having a similar uniform vestiture. Egestrina is not 
unlike the Chilean genus Miimelabrus, Sol. ; but the latter 
bas a much longer head, a cul triform apical joint to the 
taaxiUary palpi, a small penultimate joint to the tarsi, etc. 
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1. Egestrina suleicollis. (Plate LXIV, fig, 10, 

Egestria sulckoUis, Blackb,, in Horn’s Exped, pt. 2 p ogi 
(1896). 

Hah. Central Australia, Ayer’s Rock [type]; West 
Australia {Duboulay). 

The type of this species is now in the British Museum 
which also possesses two similar examples (9) from W 
Australia. The specific name is misleading, the median 
groove on the prothorax being only just traceable, 

2. Egestrina canescens, n. sp, 

Moderately elongate, rather broad, robust, shining (when denuded); 
black, with a greenish lustre above, the basal joints of the antennae 
ill part and the anterior tarsi rufescent; thickly and unifontilv 
clothed with rather long, decumbent pubescence, which is flavo- 
cinereous above and whitish ou the under surface and legs, the 
head and jirolhorax also with a few intermixed long, erect, fuscous 
hairs; the head and prothorax densely, finely, the elytra more 
coarsely, punctate. Head broad, the eyes moderately large; an- 
tennae rather slender, about reaching the humeri, joint 3 much 
longer than 2, 4-10 gradually becoming stouter, 11 ovate, a little 
longer than 10. Protliorax as wide as the head, about as long as 
broad, the aides rounded and somewhat dilated before the median 
constriction, sub parallel at the base, the basal groove luinw. 
Elytra much wider than the pro thorax, moderately long, subparallcl 
in their basal half. Legs rather stout. 

Length 7, breadth 2 mm. ?) 

Hab. W. Australia, Swan River {ex coll. Paacoe). 

One specimen, somewhat imperfect. Broader and more 
robust than E. suleicollis, Blackb,, the vestiture deuser, 
the elytra more closely and not so coarsely punctate, the 
eyes larger, the femora and tibiae almost black. The 
upper surface has a greenish lustre in E. canescens, instead 
of cupreous or brassy as in suleicollis. This is doubtless 
one of the unnamed insects mentioned by Pascoe in 18H 
in his remarks on Egestria. 

Macratriomima, n, gen. 

Head small, flattened, truncate behind, and with a rather narrow, 
short neck, the front al suture distinct, the eyes small, widely separated, 
distant from the base ; terminal joint of maxillary palpi ovate, tbe 
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other joints narrow; antennae short, slender, the terminal joint 
ovate; prothorax long, abniptly constricted at the middle, with a 
yorv -‘‘hort neck in front; elytra long, confusedly punctate; anterior 
coxal cavities open behind; tarsi about as long as the tibiae, the 
peoulliniate joint short, lobecl, not wider than the preceding, the 
basal joint of the posterior pair about as long as 2-4 united, the 
i-Iaws simple. 

Type, M. lohigem. 

A single species from Now Guinea forms the type of 
this genus. It snperlieially resembles a Alacratria, but is 
more ncarl}^ related to Egestria and Ege^trina. The com- 
paratively small head, with rather narrow neck; the short, 
slender antennae, with a slightly elongatcxl ovate apical 
joint; the simple maxillary palpi, with ovate tcrnunal 
joint; the luesially constricted, lung, convex prothorax, 
with short neck in front ; and the peculiarly armed posterior 
tibiae of the male, are its chief characters. 

]. Hacratriomima lohigera, n. sp. {Plate LXIV, fig. 11 . 

Elongate, rather convex, shining, thickly clot lied (the legs 
iaclucled) mth long decumbent hairs, the head and prolhorax also 
with long, scattered, erect or projecting setae inleniiixed, those 
beliind the eyes very conspicuous, the hairs on the elytra brown, 
the others cmereous; iiigro-piceous with a slight brassy lustre, 
the palpi, the basal half of the antennae, and the tarsi in part, 
testaceous. Head closely, finely punctate, sinootlier in the middle 
I'rtsteriorly ; aiiteiinao about reaching tlie base of tlie jirolhorax, 
joints ;i-5 subequal, longer tb.in those following, 2 a little shorter 
than 3, (i-lO subtriangular, equal in length, 11 one-half longer than 
10, ovate. Prothorax slightly wider than the head, tlie posterior 
portion snbparallel-sided and narrower than the trimsversciy globose 
anterior portion; densely, roughly punctate, finely but distinctly 
canalieuiate down the middle, and with a complete narrow basal 
groove. Elytra somewhat convex, hattenod on the disc anteriorly, 
moderately elongate, rather broad, widest at the middle; closely, 
L'oarsely, coiiiuacdly punctate, without trace of stria('. Legs long, 
the femora moderately clavale; posterior tibiae bowed, broadly and 
oblifinely lobed at the base within, luid also armed with a compressed 
sharp tooth just below this. Penis-sheath stout, long, acnmiiiatt'. 

Length (exel. pygid.) 5, breadth H- mni. 

Hah. New Guinea {Sager, exaolL Sharp). 

Described from a single male, remounted many years 
ago for examination by Dr. Sharp. A second somewhat 

TRANS, ENT. SOC. LOND. 1916.— FART II. (dE(^) 0 
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cnisheii male from the same source, apparently not quite 
mature, has the anterior and intermediate legs and the 
base of the posterior femora testaceous, the elytra dark 
brown, and the vestiture paler. These insects appear to 
have been obtained by t he expedition sent to New Uuinea 
by the Australian botanist Baron von Mueller in the earlv 

eighties.’’ 

Eurygeml’s, Laferte. 

Specie.s from America, E. Africa, India, Madagascar, etc., 
have been referred to this genus, which doubtless 
requires revision. Casey restricted it, in 1895, to the tvpp. 
E. rekhei, Laf., from Brazil, and placed the various N.- 
American forms under three new generic names. Five 
species from Central Aiiieiica were described by myself in 
1890. one of which [E. uit ifonins) would doubtless be better 
placed elsewhere. Tuo uow added are closely related to 
the type. One other, from the Nilgiii Hills, is provisionally 
referred to the same genus. 

1 . Eurygenius villosus, n. sp. 

Q. Elongate, (It'presseil, moderately shining (when denuded), 
clothed with scattered, ndpvcsscd, pallid hairs, which are condensed 
into a. few small .spot.s on the elytra, and also thickly set (the kgs 
included) with long, soft, ])alli(], erect or ])rojccting setae; reddish- 
brown, the liead, prothorax, and under surface a little darker, the 
antennae (the infuscate joints 1 and 2 excepted) and legs fcmigiuoui,. 
Head narrowed unci feebly developed behind the eyes, densely, tlir 
neck coarsely, punctate; eyes e.xtrcincly large, slightly sinuate in 
front, somewhat narrowly separated anteriorly,; terminal joint of 
ma.xillary palpi long, stout, securiform ; antennae slender, extending 
to a little beyond the humeri, joint 1 long, 2 much shorter than 3, 
3-1 1 moderately elongate, slightly decreasing in length. Prothorux 
about as long as broad, barely as wide as the head, rounded at thr 
sides anteriorly and gradually narrowed posteriorly, densely punctate, 
except along the narrow smooth median groove, the. basal groove 
placed very near thy margin, the neck in front narrow. Elytra long, 
much wider tliun the prothorax, depressed, closely, coarsely punciate 
throughout, tiie punelures becoming a little larger and more obiong 
towards the base, 

Length b, breadth 21 mm. 

Hab. Colombia {ex coil. Fry). 

One specimen. Very near the North Mexican E. 
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konidiis, Champ., but with more approximate eyes, the 
maxillary palpi stouter, and with a longer tenninal joint, 
the elytra shorter, more depressed, and more coarsely 
puiK'tate posteriorly ; the vestiture a little sparser.* The 
head and eyes are shaped much as in the Brazilian E. 
i-eichei, Laf,, us figured by its describer. 

'2. Eurygenius arizonensis, n. sp. 

Klongate, depressed, moderately shining, clothed with rather 
long, fine, decumbent, eiiieieous puLesteiicc which is here and there 
condensed into small patches on the elytra, the head and prothorax 
with intermixed long, soft, eu^cl hairs; piecous, the elytral epiplcura 
and tarsal claws, and sometimes the aiitenuae and palpi in part, 
testaceous. Head broad, densely punctate, feebly develojied beliind 
tlie ej'c.s, the latter extremely large, slightly sinuate in front, and 
separated by a little less than the width of one of them as seen 
from above; antennae rather short, very slender, joint 2 oboonie, 
stouter than 3, 3-10 decreasing in length, 3 twice as long as 2, 11 a 
little longer than 10; terminal joint of maxillary palpi narrow, long, 
subeultfiform. Prothorax nearly as wide as the head, along the 
median line about as long as broad, rounded at the sides anteriorly 
and gradually narrowing thence to the base, the hind angles obtuse, 
the collar sharply defined ; closely, oonduently punctate, without trace 
of median groove. Elytra moderately long, very gradually narrowed 
from the base, coarsely, confusedly punctate. Eifth ventral segment 
fiiiarginatc at the tip. Penis-sheath sagittiform at the tip beneath. 
Tiiiial spurs short. Penultimate tarsal joint very small, triangular. 

Length 5|-7, br-eadth 1^-2 mm. 

Hah. North America, Florence, Arizona {C. R. Bieder- 
iitan : vii. ’013). 

Four males, sent me by Dr. Skiimer in 1913, and sub- 
sequently presented to the British Museum. Smaller and 
less elongate than E. mexicanus, Champ., the head much 
less developed behind the eyes, the latter extremely large, 
llie antennae shorter, the palpi more slender, the cl}Ara 
more shining and not so closely punctate. The Guatemalan 
£. criniliis has the head broader at the base than in the 
present species and the prothorax canaliculate. E. ari' 
approaches Casey’s section Reiocomus-, but as the 

* A smaller and narrower q (now without antennae), from the 
flowring collection, labelled “ X. Hebrid.,” with the eyes less approxi- 
mate and not so large, probably belongs to (he same species ; this 
insect is almost certainly of American origin. 
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latter is described as having prominent tempora, deeply 
emarginatc eyes, a triangular apical joint to the maxillarV 
palpi, etc., the insect before me cannot be very iiearlv 
related to any of the five species he placed under that name 

3. Eurygenius scoparius, n. sp. (Plate LXIV, figs. 12, 

12a, abdomen.) 

Elongate, depreesed, moderately shining, clothed with ratiicr long 
fine, decumbent, cinereous pubescence, the head, and prothorax with 
intermixed longer erect hairs ; reddish-brown or obscure ferruginous 
the femora, antennae, and tarsi usually paler, the eyes and the jjpjs 
of the mandibles black. Head narrowed and feebly developf^d 
behind the eyes, rugoscly punctate, the eyes very large, feebly 
arcuato-emarginate in front, separated by about their own yiidlh 
as seen from above; joint 4 of maxillary palpi oblong-subtriangular; 
antennae pilose, long, slender, joint 2 much shorter than 3, 
long, .subequnl. Pro thorax about as wide as the head, transverselv 
cordate, dt!eply grooved within the basal inargm, the liind angles 
obtuse, the short collar in front rounded anteriorly ; closely impressed 
with small, rounded, iimbilicate punctures, and sometimes with an 
indication of a smooth median line. Elytra long, flattened, murii 
wider than the prothorax, sub parallel, rounded at the lip, densely, 
finely, confusedly punctate. Beneath closely, finely, the skies of 
the metasteniuin coarsely, punctate ; abdomen in d’ ‘wnth a broad, 
oblong brush of long, decumbent fulvous Kaire arising from before 
the middle of the first ventral segment and extending down the 
second segment to its bind margin. Tarsi with a broadly lobed 
penultimate joint, the cla\vs rather small. 

Length 7-10|^, breadth 2-3/0 (o $•) 

Hah. IxDi.v, Nilgiri Hills (J./uf/'cwc6-). 

Six specimens, varying in size, including two males. 
This species diiiers from Eurygenivs, as figured by Lafetle, 
in having a broader penultimate joint to the tar.<i and 
smaller claws ; nevertheless, it can remain under the same 
genus for the present. The dense, fine punctuation of the 
upper surface is suggestive of Scraptia, and the d'-ventral 
brush is very like that of Earyyus and its allies. Sfesi' 
phodon (?) indic.um, Pic, from Kamnad, is probably au 
allied smaller form. 

Macratrja, Xewmaii. 

Fifty-four species of this genus are here enumerated or 
described, thirty- nine being treated as new, and remarks 
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are made upon the additional material examined of some 
of the known forms. A fresh description is given of such 
species of which the identification is at all doubtful * 
The Central-Amcrican Macratriae (10) were dealt with bv 
nie in 1890, and those of Japan (5) by G. Lewis in 1895. 
From that date onwards about fifty species of the genus 
have been named or described by Pic, in innumerable 
scattered papers. \ cry few of these insects appear to 
be represented in the collections before me. The genus 
Macratria is a particularly difficult one to deal with, owing 
to the great similarity of the species from widely distant 
regions, and to the absence in most of them of" external 
sexual characters. In three, however, the anterior or 
posterior tibiae are toothed or modified in the and the 
prothorax in one of these is also deeply excavate on each 
side on the anterior part of the disc in the same sex. A 
few others have the apical joint of the d^antenna elongated, 
as in Lagria. The greatly thickened basal joint of t-he 
anterior tarsi (looking at first sight like a fraetiired portion 
of the tibia), not necessarily a d-character, in some of the 
Tropical American forms is noteworthy, and is doubtless 
indicative of arboreal habits. The males dissected exhibit 
remarkably specific distinctions in the genital armature; 
but no attempt has been made to examine these character.s 
generallv, the material being much too scanty for the 
purpose. A trifid apex to the pvgidium in the $ of one 
species was noticed by me in 1890, and two others with 
a somewhat similar structure are here recorded, il/ 
fiilvipes, Pasc., described in 1860, still remains unique in 
the Museum. 

Oriental, Indo-Malaijan, or Aio^tro- Malagan Species.f 

The numerous forms enumerated from these regions mav 
be grouped thus - 

(I. .Antennal joints 9-1 1 elongated : species larger, 
upwards of 3 mm. in length. 

ah Elytra with definite rows of punctures, 
cl Body black, with metallic lustre. . . . Nos. J, 2 . 

d" Tlie^ (pinned) type of tlie genus, 'if. Itneans, Newm., badly 
Qguted by the author, is contained in the Museum, but I have not 
ventured to examino it thoroiiglily. 

T Including Kow Guinea. 
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6®, Body black, subopaque ; antennae long and 

stout Xo. 3. 

fA Body black, more or less shining; elytra 
cinereO' or albo-fasciale, or with denser 
piibescrneo in the jmat- basal depression*, Xos. 4-9. 

Body partly rufescent; elytra more or leas 


fasciatc or maculate Xos. 10- IS. 

e^. Body black, shining; elytra not inaculate . Xos. 14-17. 
p. Body piceous, brown, or ferruginous. 

<i^. Elytra! interstices without actigerous 
punctures. 

flb Elytra unieoloious Xos. IS-Sft 

h''. Elytra testaceous, with s\iture darker; 

head and protborax narrow . . . Xo. 31. 

b^. Elytral interstices with conspicuous seti- 

gevou.s punctvircs * Xo. 32. 

b^. Elytra without definite rows of punctures; 

body black Xos. 33-35, 

b. Antennal joints 9-11 shorter, 10 transverse: 
apccie.s small, length not over mm. ; elytra 
not iir feebly striate Xos. Sti, 37. 


1 . Macratrla beccarii, 

'^Mncratria heccani, Pic, Ann. AIiis. Genova, xl, p. Oy; 
(J 900). 

Elongate, inodeialely robust, shining, sparsely (‘lothcd with long, 
adpressed, cinereous hairs; black, with a metallic blue lustre in 
certain lights, the ma-xillaiy palpi (the infuseate apical joint excepted) 
and mandibles, the antennal joints 1 R or 7 (in one specimen, 1. 
at the base only), and the tips of the tarsi, more or less tcsfaccoiiM, 
the femora sometimes ferruginous at the base. Head a liltk* longer 
than broad, nearly or quite a.s wide as the prothorax, considerably 
developed behind the moderately large eyes, rounded and emarginaie 
at the base, closely, minutely punctate; antennae long, sleuilcr. 
with joints 9-11 stouter and greatly elongated, 3-8 decreasing in 
length in 9 about three times the length of 8, 11 slightly longer 
than 10. Brothorax elongate, strongly attenuate anteriorly, not 
compressed on the flanks posteriorly, closely, finely punctate, tlie 
basal g^oo^•e sharply defined. Elytra inoderately long, much wider 
than the prothorax, gi'adually narrowed from the base, flattened on 
the disc ; closely punctate, the punctures on the anterior half coarst', 


Except in If. hicincta, Mars., var. 
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sliallow, and arranged in regular rows, becoming fine towards the 
apex, the narrow interspaces somewhat convex. Pygiclium in 9 ( ?) 
deeply notched at the tip and sfibcarinate clown the middle in front 
of the emarginatiori, that of o' ( ?) subtmncate at the tip, .simple. 
I>gs stout; basal joint of anterior tarsi much thickened in both 
sexes. 

licngth 4|-6 mm. 

Hab. New Guinea, Korido, Geelvink Bav {Bcccari : 
type); Morty; Batchian; (Itlolo. 

The above description is taken from six specimens in 
the 3Iuseum, all probably collected by AVallace, includimr 
a pair from Batcliian, those with a “truncated pvgidiuiii 
assumed to be males. T li ey differ from .1/ . 6 eccariC accord- 
ing to Pic’s diagnosis, in having much darker legs; but 
as these limbs frequently vary in colour in tlie allied 
Species, no importance need to be attached to this char- 
acter. His variety snhmelaUica is said to be larger, and 
to have a more robust, broader prothorax, and therefore 
seems to be more nearly related to M. wallacei, from 
^\aigioll, which, has joints 1-8 of the antennae much 
stouter and almost wholly blade, the prothorax rounded 
and less attenuate in front, etc. 

2. Macratria wallacei, n. sp. (Plate LXIV, fig. 13, 
antenna.) 

Elongate, robust, shining, sparsely clothed with rather long’ 
afiprrsscd, browmish-cinereous hains; black, with a Jiietallic blui.'-h 
lustre in certain lights, the legs nigro-piceous, the mandibles and 
the maxillary palpi, and the ba.sal joints of the antennae in part, 
testaceous. Head as long as broad, much narrower than the pry- 
thorax considerably developed beliind the comparatively small eyes, 
loufided at the sides posteriorly, and feebly emarginate at the base, 
closely, minutely punctate; antennae ratijor long, comparatively 
dout, joints 4-8 gradually widrned, slightly longer than broad, 
9-11 elongate and much thickened, together about the length of 
3-8 united, 9 more than twice the length of 8, 11 very little longer 
than 10. Prothorax convex, greatly cloveloix-d, oblong-oval, not. 
compressed on the flanks posteriorly, rather ooar.«cly, closely punc- 
fate, the basal groove sharply defined. Elytra moderately long, 
much wider than the protliorax, narrowed from the base, separately 
rounded at the apex, flattened on the disc ; rather sparsely punctate, 
the punctures on the anterior half coarse, shallow, and arranged in 
regular rows, becoming fine towards the apex, tlie narrow interstices 
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■Homcwhat convox. Pygitlium feebly sinuate at the tip. T^egs 
stout; basal joint of anterior tarsi much thickened, that of the 
posterior pair curved. 

Ixmgth 6| mm. ?) 

Hah. Waigiou {Wallace), 

One specimen. A robust, submetallic, black insect, with 
tv narrow, basally emarginate head, rather small eyes, an 
oblong, broad, nomconstricted prothorax, peculiarly formed, 
almost wholly black antennae, stout legs, and di.stiiictlv 
striato-punctate, posteriorly narrowed elytra. M. beccanu 
V. siibmdallica^ and M. loriae, Pic, from Netv Guinea, niu.?t 
come near the present insect, 

3. Macratria forticornis, 

? 'Macrairiajoriico'nm, Pic, Le iS'aturaliste, 1897, p. l.o9. 

Elongate, rol;)nst, broad, subopaqiic, thickly clothed with adpresswl 
Va'own hairs, the vestituro of the legs and under surface cinereous; 
black, the two basal joints of the maxillary palpi testaceous, the 
anterior and intorniediate femora to near the apex, and the posterior 
fmnora in front, testaceous or rufescent. Head about as long as. 
broad, much narrower tiian the prothorax, considerably dcxeloped 
behind the comparatively small rounded eyes, subtruncate and feebly 
emarginate at the base, closely, minutely punctate ; antennae-sclultisf, 
long, stout, widened and compressed from the third joint, joints 
3 8 about as broad as long, 9-11 subequal and greatly elotigatfd, 
caeli about tluec times the length of 8 ; apical joint of the maxillary 
palpi very long, cultriform. Pruthorax oblong-oval, broad, not 
compre.ssed on the Hanks posteriorly, densely scabroso-punctale and 
obsolctely canaliculate, the basal groove well defined. Elytra long, 
much wider than the prothorax, gradually narrowing from tire base, 
hollowed along the suture posteriorly; very densely seabroso- 
punctulatc, and also with rows of fine punctures to beyond tin- 
middle, the intorstiee.s obsolctely costatc cxterimlly. Pygidmin 
broad, trifid at the apex, and with a deep fovea on each siile before 
the tip, the foveae limited inwards by a short longitudinal ridge. 
Legs .stout. 

Length injn. (?f) 

Uah. NEtv Guixea, Audai [type]. 

The example notv described, from the Pascoe collection, 
was probably found by Wallace, but the locality-label 
attached to it is illegible. The insect agrees, however, so 
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nearly with Pic’s description of M. forlkornis that there 
can be little doubt as to its identification. M. wallacei, 
from Waigiou, has a similarly shaped head and prothorax, 
and black antennae, these organs being longer and broader 
i„ the present species; M.fordcorms, moreover, is a longer 
and larger insect, with the upper surface densely sculptured 
and subopaque, instead of shining and submetallic as in 
}[. tvallacei. 

4. Macratria subguttata. 

0. Macrafria snbgidlata, Page., Jonrn. Ent. i, p. 56 (1860). 

Elongate, narrow, shining, ratlier sparsely clothed with long, 
fine, adpressed, cinereous hairs, the elytra with a faint tran.sverse 
fascia of whitish hairs at some distance below the base; black, the 
labnmi, palpi, anteimae (the infnscafe joints 9-11 excepted), and 
tai'd in part (joint I of the posterior pair excepted), testaceous, the 
mi of the logs in great part piceous. Head rather large, rounded 
[lostoriorly, without occipital groove, closely, minutely punctate, 
with a narrow smooth space do^vn the Tiiiddlc ; eyes very large, oval, 
distant; antennae very long, slender, joints 9- fl moderately thick- 
ened, 9 ami 10 subequal, each slightly longer than those preceding, 
11 straight, nearly three times as long as 10. Protliorux narrower 
tliaii the head, convex, elongate-oval, obliquely compressed on the 
tl.iiihs posteriorly, the basal groove deep ; eloscly, finely })unetate. 
Elytra moderately long, considerably wider than the head, gradually 
uanwing from the base, transversely depressed anteriorly; closely, 
fiiit'ly punctate, finely striato-punctate to about the middle, the 
fulmiarginal stria nearly reaching the apex. Lateral lobes of 
ai'deagus long, parallel-sided, obtuse and undiluted at tip. Legs 
long, rather slender, the femora strongly clavate; joint 1 of the 
anterior tarsi thickened and that of the posterior pair curved; 
posterior tibiae simple. 

Length mm. 

Hob. Batouian {Wallace). 

Pascoc’s diagnosis of this species is almost too brief 
for the purposes of identification. The notv described 
in detail, received by the Museum in 1862, is narrower 
than the $ type from the same island, and wants the faint 
second whitish fascia on the elytra; the 9 also has shorter 
antennae, with joint 11 not longer than 9 and 10 united. 
The genitalia are partly extruded in the o, a pair of long, 
straight, widely-separated processes being visible, these 
partly covering two shorter curved apppndag( 3 s. 
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5. Maeratria gestroi. (Plate LXIV, fig. 14, head in 
profile.) 

? Maeratria gesfroi, Fic, Ann, Mus. Genova, xl, p. 593 

(1900). 

Elongate, narrow, very shining, rather sparsely clothed with fine, 
adpresseO, yellowish or cinereous hairs, the elytra with a ileTiser 
transverse fascia of white hairs at about the basal third (not reach- 
ing the suture) and an evanescent patch of similar hairs on the 
disc towards the apex, the prothorax also with some white liaiis 
at the base ; black, the labrmri, palpi, antennae (the more or less 
infuscale apical three joints excepted), tar-si (joint 1 of the posterior 
pair excepted), and in one .specimen the anterior and intermediate 
femora and pygidium also, testaceous. Head about as long as 
broad, moderately large, rapidly narrowing behind the large eyes, 
very sparsely minutely punctate, smooth do’wn the middle, areuatelj- 
(9) or siibangularly (q ) produced at the base, without trace of occi- 
pital sulcus; antennae long, very slender, joints 9-11 thickened and 
elongated in o', H nearly as long as 9 and 10 united. Prolhorai 
a little narrower than, in the 9 about as broad as, the head, convt‘.v, 
oblong-oval, attenuate in front, obliquely compressed on the flanks 
posteriorly, the basal groove deep; sparsely, minutely punctate. 
Elytra comparatively short, gradually narrowing from the base; 
rather sparsely, finely punctate, the punctures coarser and seriatcly 
arranged down the anterior half, tlie interstices feebly costate 
cxtenially. Lateral lobes of aedeagus long, widened outwards, 
bifurcate at tip. Legs long, rather slender, the femora strongly 
clavatc; basal joint of anterior tarsi subcylindrical ; posterior tibiae 
slightly sinuate within in q. 

licngth 4-4-| mm. (o V-) 

Hab. New Guinea (Wallace, in Mus. Oxon., ^^9, anci 
Mus. Blit., J), Dilo (Dr. Loria ; type). ^ 

The three specimens obtained by AVallace seem to be 
referable to M. <jesh-oi, Pic, or its var. obscimpe.s* so fat 
as can be judged from the brief description. They are 
smoother, more shining, and a little less elongate than 
M. subgntMa, Paso., from Bate hi an; the head is n'ore 
rapidly narrowed behind the eyes, and more or less pro- 
duced’ in the middle at the base, the basal portion being 
subangular and polished in the male; the antennae are 
less elongate; the prothorax is more sparsely and much 
more finely punctate, etc. 

* Kec M. otmiripes. Pic, Melanges oxot-entom. iv, p. 12 (1912}. 
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6. Macratrla giloloana, n. sp. {Plate LXIY, fig. 15, (J, 
posterior leg.) 

rather ii.arrow, very shining, si)arsely clothed with 
line, adprrssed, brownish and cinereous hairs, tlie elytra with a 
faint whitish faaoia on the disc below the base; black, the. labinnn, 
mouth-parts, palpi, antennae (the infuscate tenninat three joints 
fxcepted), and tarsi in part, testac<'ous. Head as long aa broad, 
rapidly, arcuately narrowing behind the very large eyes, ronnded 
at the base, sparsely’, finely punctate, .smooth along the middle, 
the occipital groove wanting; antennae long, slender, joints 9-11 
slightly’ thickened, 9 and 10 not longer than those preceding, 1 1 
nearlv as long us 9 and 10 united. Prot borax convex, narrow, 
elongate -oval, attenuate in front, obliquely compressed on the 
flanks posteriorly’, the basal groove deep; finely punctate. Elytra 
moderately long, much wider than the prothorax, gradually^ nanwv- 
ing from the base; finely punctate, and also rather coansely’ striato- 
puuctate to near the apex, tlie interstices feebly eostatc externally. 
Pygidium eiiliic. Lateral lobes of aedcagus angularly dilated -at 
the apex within, truncate and feebly emarginate at the tip. Legs 
very long; basal joint of anterior tarei iiaiTOw, subeylintlrical, that 
of posterior pair much elongated; posterior tibiae snbangularly 
dilated before the middle within, and there bearing .several long 
projecting hairs. 

Length 5 mm. 

Hdb. Gilolo {Wallace, in Mus. Oxon.). 

One male, in good condition, acquired in 1868 by the, 
Hope Museum at Oxford. Larger and more elongate than 
.1/. (je'ifi'ol.. with longer linib.s, (lie head (G") differently 
shaped, the eyes larger, the posterior tibiae snbangularly 
dilated before the middle and bearing several long pro- 
jecting hairs. The lateral lobes of the aedeagus are very 
siinikrly shaped in the two insects, and quite different from 
(hose of M. suhguHata, Pas('., the last-named species having 
still longer antennae, with a more elongate apical joint, a 
shorter head, more closely punctured upper surface, simple 
posterior tibiae, etc. 

7. Macratrla hieincta. 

0 . Macrairia bkincLa, Mars.. Tijdschr. voor Knt. xxv, 
p. 56 (1881). 

Terminal joint of antennae in d" about as long as 8-10, in $ not 
longer than 9 and 10, united, 8 and 9 each elongate and equal in 
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length in the two sexes j fifth ventral segment transversely depressed 
in the middle at apex in (J. 

Var. ? The elytral fasciae wanting. 

Hah, Philippine Is., Luz;on [type], Pulo Batu (>SempeK 
in Mus. Brii.). 

Amongst the ten examples of this species in the *Muscura 
(eight of which were obtained by Semper), there are three 
males, also a pair from Luzon ; the immaculate specimen 
($), also from Luzon, has slightly longer elytra, the head 
more rounded behind, and the occipital groove a little 
deeper than in the rest. M. bicincta is a rather large, 
robust form, with interruptedly albo- or flavo-bifasciate, 
closely punctate, feebly striate elytra; a somewhat oval 
head, with a short, shallow occipital groove behind ; large 
eyes; slender antennae, with joints 9-11 thickened and 
11 greatly elongated in o ; a long, roughly sculptured pro- 
thorax; stout legs, and a broad basal joint to the anterior 
tarsi. The males are narrowiu- than the females and have 
the pygidium subtnincate at the tip ; the femora and tibiae 
vary in colour, as in several of the allied species. M. 
'pubescens, Pie, from Balabac Island, near Borneo, would 
appear to have a still longer terminal joint to tbe antemiaf' 
in 

8. Macratria leucozona, n. sp. (Plate LXIV, fig. 16, d ) 

Moderately elongate, narrow, shining {when denuded); closely, 
finely pubescent, the vestiture in great part fuscous, except along 
the basal margin of the prothorax, on a common, broad, dense 
post-ba.saI fascia on tlic elytra, and on the greater part of the under 
surface, where it is white or cinereous; black, the antennae, mouth- 
parts, palpi, tarsi (joint 1 of the posterior pair excepted), and anterior 
tibiae (except at the base), testaceous. Head rather Binall, convex, 
obconic, very 7riiiiutch% diffusely punctate, the occipital groove 
short, deep, the eyes comparatively .small, distant from the hasn; 
maxillary palpi long, stout, the terminal joint large, cultriform: 
antennae slender, joints 9-11 thickened, 9 and 10 each a little 
longer than 8, 1 1 in about as long as the two preceding iinitccl. 
Prothora.x convex, narrow, elongate-oval, attenuate in front, densely, 
roughly punctate, the basal groove hidden by the fringe of white 
hairs. Elytra moderately long, much wider than the head, gradually 
narrowing from the base, closely, somewhat roughly punctate, and 
also feebly punctato-striate on the anterior half of the disc, the 
seriate punctures scarcely coarser than the others, the interstices 
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almost, flat. Femora moderately olavate. Basal joint of anterior 
tarsi tbickeued, that of the posterior pair curved. 

Length 3^ mm. $,) 

Uab. Borneo, Mt. Matang, alt. 1000 feet, W. Sarawak 
(1?. E. Bryant, xii. ’13). 

Seven specimens. An elegant little in.sect, shining black, 
with testaceous antennae, palpi, and tarsi, the elytra with 
a common, broad, post-basal, whitish fascia, the head 
rather small, obconic, the eyes small, tlie antennae slender, 
etc. The elytral sculpture, is similar to that of M, nankinea. 
Pic. M. griseosellata, Fainn., from Hue, If. higutiata, Pic, 
from Sumatra, M. festaceicornis, Pic, from Celebes, and 
J/. hirmanka, Pic, from Bhamo, appear to be somewhat 
similarly maculate forms. 

9. Macratria albofasciata, n. sp. 

Moderately elongate, naiTOW, rather dull (till abraded), thickly 
clothed with fine, brown, adpressed pubescence, the prothorax 
with intermixed cinereous hairs at tlic base, the elytra with a frans- 
veiTie cinereous fascia (not reaching the suture) at about the basal 
third; black, the maxillary palpi (the iiifuscate apical joint ex- 
cepted), mouth-parts, joints 1-8 of the antennae, and the apices of 
the tarei testaceous, the tip of the antennae lufeseent. Head about 
as long as broad, scarcely wider than the prothorax, snbti-uncate 
and deeply excised at the base, den.scly, minutely punctate; eyes 
moderately large, distant; antennae rather long, slender, joints 
ibU much longer and stouter than those preceding, 9 and 10 equal, 
siibtriangular, II nearly as long a.s the two preceding united. Pro- 
thorax oblong-oval, obliquely compressed on the flaiiks posteriorly, 
densely scabroso-punctulatc, the basal groove deep. Elytra moder- 
ately long, x;onsiderably wdder thaJi the head, subparallel in their 
basal hair, the transverse post-basai depression deep; densely, finely 
punctate, and also with row-s of fine punctures to beyond the middle. 
Basal joint of anterior tarsi thickened, that of the posterior pair 
curved. 

Length 3i mtu. (O?) 

Bub, Assam, Putkai Mts. {Doher(y). 

OiK specimen, in very fresh condition. Separable from 
the insects here referred to J/. geslroi, Pic, by the densely 
punctulate, duller, closely pubescent surface, the shorter 
aiitenime, the subtruncate, deeply notched base of the 
head, the scabrous prothorax, 'the subparallel, finely 
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striato-punetate, rectifasciatc elytra, and the stouter basal 
joint of the anterior tarsi, the tarsi themselves claiker. 
The serial ely-ar ranged punctures on the elytra are verv 
little coarser than those of the interstices. 

]0. Macratria linita, n. sp. 

Moderately elongate, narrow, rather depressed, shining, soiiK'what 
sparsely elothed with adpressod greyish hairs ; piueous or ohsenro 
ferruginouB, the head, the anterior portion of the prothorax, aiul an 
elongate patch extending down the disc of each elytron from little 
below the base, more or less rnfeseent, (he palpi, moiUli-parts, 
antennae, and legs (the posterior femora and tibiae in pait exccpteilj 
testaceous. Head rather broad, well -developed behind the moder- 
ately large eyes, rounded at the sides posteriorly, and subtnincate 
at the base, very niinutely jninctate, the oeeipital groove short; 
antennae nioderalcly long, slender, joints h-H elongated and 
thickened, 11 nearly or quite iS) as long as 0 and 10 united. 
Prothorax oval, as wide, as the head, rather convex, obliquely eom- 
pres-sed on the flanks posteriorly; densely scabroso-punctate, tlie 
basal groove elcep. Elytra jnoderately long, mueh wider than the 
prothorax, subparallel ; closely, Ihiely punctnlate and also with 
rows of coarser [luncturc's on the disc, the interstices scarcely raised, 
pygidiuin rounded at, tip. Eegs long; basal joint of anterior tarsi 
mucli thickened, that of the posterior pair euivcd. 

Ticngth 3^ mill. 

H((b. Ceylon {TInmifes : type. 9) ; i Java {exBownugio). 

Two spet'iitK'tis, received in 18(>T urtd 1863 respectively, 
tlie “Javan” habitat requirin'^ confirmation. >iear Ji. 
nankinea, Pie, dillering^ from it m having an elongate 
rufescent patch on the disc of each elytron, the tenmiial 
three joints of tlic antennae longer, and the vestittire 
uniform. M. JMa(a, Pie, from Sumatra, may be an 
allied form? 

11. Macratria nankinea. 

Macratria 7 iankiiiea, Pic, l/Echange, x.w, p. 109 (1909). 

Uab. OiTiNA, Nankin {Fie : typo), Haining (J. J. llVr/A-d: 
Shan-hai-ktvaii {F. M. ThotnHon), Shanghai 

Found in numbers by Commander Walker at Hanmtg. 
A small Anthieiform insect, obscure fenugiiiou.s in colour, 
the elytra iiigro-piceous, with a transverse, rufous, post- 
basal fascia; the posteiior femora and tibiae (but not the 
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t^rsi) black; the vestiture brownish, fine, and 

close, that on the metasteruum and elytral fascia cinereous 
or white; the apical three joints of the antennae rather 
swat, 9 and 10 a little lojiger than broad ; the elytra shining, 
transversely depressed below the base, somewhat roughly 
punctuiate, and also finely punctato-striate down the 
anterior half of the disc. Length 3-4 mm. The type was 
probably somewhat abraded. M. japonica, Harold, from 
Japan, is an allied noivfasciate form, 

12. Macratria fumosa. 

? Macratria fumosa, Pase., Journ. Ent. i, p. 56 (I860}. 
Macrairia rubroajpicata, Pic, L’Bchange, xix, p, 120 (1903). 

Mah. India, Dacca. 

The insect from Dacca in the Pascoc (mllection, supposed 
to be the type of M. fumosa * is very like M. nankinea, 
Pic, from which it differs in having the elytra rufescent at 
tlin apex, and much more distinctly punctato-striate, the 
prothorax more dilated .miteriurly, and the occipital groove 
deeper. Pascoe, however, says nothing about the broad 
black elytral fascia, but his description agrees in other 
respects. The length given is 2| lin. 

13, Macratria diehroa, n. sp. 

Elcmaiite, narrow, shining, clothed with rather long, decumbent, 
ivhitisli hairs, which are uniseriately arranged down each of the 
eh'tral interstices ; rufous, the head in the middle above, the e 3 'es, 
a very broad post-median fascia on the elytra (extending forwards 
along the suture and outer margin to the base), fbo posterior 
fetneraand tibiae (the knees excepted), and the abdomen in part, 
black or pfeeous, the mouth-parts, palpi, antennae (the iufiiscate 
joints D- 11 excepted), aalerior and hiterniediale legs, and posterior 
tarsi (e.staceous. Head lvansver,se, well developed behind the 
moderately largo eyes, subtruneato at tlie base, minutely punctate, 
the occipital groove short ; antennae ratlier short, slender, joints 
9-11 thickened, 9 and 10 about as broad as long. Frotliorax 
convex, longer than broad, ova), a little wider than the head, 
slightly dilated on each side at the base beliind the transverse 
groove ; scabroso-punctatc. Elytra moderately long, rather narrow, 
wider than the protliorax, subparallel in their basal lialf ; conspicu- 
ously .striato-punctate, the interstices faintly eostate externally 

* It bears the MS. name adamsi in his handwriting. 
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and closely punetnlatc. Legs rather short, stout, the femora 
strongly clavate. 

Lengths^ mm. (c??) 

Hah. Bexoal, Sai'da {¥. W. Champion). 

One specimen, in very fresh condition, recently received 
from one of my sons resident in India. Very like the 
insect assumed to be the type of M. fumosa {= rubro- 
apicala, Pic), and similarly coloured; but much smaller 
less robust, and more shining, the head, antennae, and 
prothorax shorter, the prothorax more rounded (le.ss 
compressed) at the sides anteriorly, the elytra ^sithout 
a dense patch of white hairs on the disc below the 
(conspicuous in the Dacca insect, but not mentioned hv 
Pascoe), the tibial spurs smaller, (i'oin pared with M, 
linita, from Ceylon, the present species has mncli shorter 
antennae, a more transverse, darker head, a wholly red 
prothorax, and differently coloured elytra. 

14. Macratria pallipes. (Plate LXIV, figs. 17, prothorax: 
in profile; 17c?, anterior leg, cJ.) 

? Macrarihmis paUipej^. ]\Intsch., Bull. Mosc. xxxvi, J. 
p. 489 (1863) {nec Pairm., Ann. Soc. Knt. Fr. 1888. 
pp. 1364, 365). 

y. Very olong.rte, .shining, clothed above with ratluT coarse, 
deciunbent, pale brownish hairs, with scattered, fine, erect hairs inter- 
mixed, the under surface densely cinereo-pubescent ; nigro-[>iccoa?, 
the head obscurely rufescent, the palpi, month-parts, antennae, ami 
legs (a broad black patch towards the apex of the posterior femoni, 
and the infuscate basal joint of the posterior tansi, excepletl) tes- 
taceous. Tlcad rat hci' .siu all, a.s long as broad, considerably developed 
behind the large eyo.s, rounded at the sides posteriorly, sparsely, 
minutely punctate, the occipital groove deep; antennae slender, 
joints O-lt thickened, D and 10 not much longer than those pri- 
cecUiig, 11 about ono-half longer than 10. Prothora.v a little widei' 
than the head, long, o\ :i.l, strongly attenuate anteriorly, obliquely 
com pressed on the llank.s ])oslcriorly (the setose hind angles tiuis 
appearing prominent), densely^ scabroso-punctale, the basal groove 
coni])lcte. Elytra much wider than the head, long, siibpaivdlcl , 
.spar.sely pnnctulate, and also somewhat coarsely puiicta to -striate 
to near the apex, the interstices a little raised. Leg-s very long, tiie 
femora strongly clavate. 

o. i’rothorax narrower, less rounded at the sides, rapidly narrowed 
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from the mitlclle forward, and with a very deep, long, ohliqnc, 
smooth furrow on each aide of the disc anteriorly, the two grooves 
extending upward and there separated by a narrow cariniforni 
backward prolongation of the ayiieal portion of the pronotum; 
anterior tibiae eoinpressed anti somewhat broadly widenerl, concave 
beneath, sinuous within, and obliquely truncated at the tip; basal 
joint of anterior tarsi much thickened. 

Ij-ngth (with head extended) b, breadth mm. 

gab. Ceylon, Nuwara Elia [Xura ElliaJ (type), Boga- 
wantalawa, alt. 4900-5200 ft. {G. Lewis'). 

The above description is taken from two pairs captured 
bv Lewis. Motschulsky’s diagnosis would apply to the 
0. except that he gives the length as 2 lines only; but as 
his type was from a not very distant locality, it may belong 
to the same species? The structure of the (j'-prnthorax 
is remarkable, the very deep, oblique, smooth furrow on 
each of the an tero- lateral portions of the disc appearing 
at first sight to be due to some injury. Fairrnaire’s M. 
pfdJipes, ^lotsch. (1888), (jti. tonh'nea^ Fainii. in litt.), from 
Tonkin, cannot be the same species. 

15. Macratria punctigera, n. sp. 

.Moderately elongate, shuiing, sparsely olotbed witli rather long, 
flecumbeiit, brownish -cinereous hairs; black, the antennae, mouth- 
liarts, jwlpi, and tarsi (joint 1 of the posterior pair excepted) testaceous 
or obscure te.staceous, the knees reddish. Head largo, broad, 
rounded at the sides posteriorly, truncate and emarginate at the 
kse, sparsely, minutely punctate ; eyes very large, rounded, some- 
ivhat prominent; antennae slender, joints 9-1 i elongated and 
thickened, 11 nearly as long as 9 and 10 united; maxillary palpi with 
a moderUely long, cultriform apical joint. Prothorax very little 
longer than broad, convex, oval, narrower tlian the brad, obliquely 
compressed on the flanks posteriorly, rather spai’sely j>unetate, the 
hisal groove deep.' Elytra much uider th;ui the head, moderately 
long, very gradually narrowuig from the base; rather eoarsciv 
piiiictato-striate to near (be apex, tlie ajiical porliun closely ))iinctafe, 
tk interstices narrow, somewhat convex, and \ t‘ry sparsely punetii- 
l«e, tke interstitial puncturing becoming coarser and regularly 
iiuiseriate at the side.?. Pygidium rounded at tip. Femora moder- 
ately clavate. Basal joint of anterior tarsi not ve?y stout, that of 
the posterior pair about half the length of the tibia.' 

L'ngth 43 mm. (.J ?) 

'i'R.\NS. ENT. .SOC. LOND. 1916,— PART II, (dEC.) P 
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llab. Borneo, Retuli, Sarawak (G. E. Brijmit'. 17. v.'l4)_ 

One specimen. An isolated form, with a shining black', 
sparsely pubc.soeiit body, slender, testaceous antennae, ji 
large, broad head, large, rounded, prominent eyes, a 
comparatively short, ample prolhorax, and rather coar.sely, 
conspicuously punctato-striatc elytra, the outer interstic'oi 
ol which are regularly uniseriate-punctate, 

16. Maeratria flavipalpis, n. sp. 

Elongate, narrow, .shining, sparsely clothed with fine, aclpresscrl, 
einereou.s hairs ; black, the palpi, mouth-parts, antennae, tarsi, and 
flnf(U'ior tibiae in part, testaceous, the rest of the legs infuscate, the 
redflish knees excepted. Head about as long as broad, much 
developed behind the compaialively small ryes, gradually arcnatcly 
narrowed posteriorly, closely, finely punctate, sublrnncate and feebly 
cmarginatc at t)ie base ; antennae moderately long, slender, joims 
9-11 elongated and stouter than those preceding, 11 a little longer 
than 10 ; joints 2 and 3 of the maxillary palpi very broad, 4 elongate, 
stout, culti'ifor]ii. Protborax narrow, elongate-oval, attenuate in 
front, feebly, obliquely compressed on the flanks posteriorly, tlie 
basal groove sharply defined; closely, rather coarsely punctate. 
Elytra much wider than the protborax, inoderately long, sub- 
parallel in their basal half; closely, flncdy punctate, and also with 
rows of coarser pune lures to near the apex, the interstices finely 
subeostatc externally. Legs rather stout, the femora strongly 
clavate, the basal joint of the .anterior tarsi thickened. 

Length 4g nun. {q$V) 

Hab. Philippine Is., Mindanao, Isabela {Semper). 

Two specimens. Separable from ill. hkineja and M. 
semperi, apart from colour differoices, by the smaller, le.ss 
elongate eyes, the relatively broader basal portion ot the 
head, the shorter apical joitit ot the antemiao, etc. Com- 
pared with the more nearly allied ilf. favicorms, from 
Assam, the present species is less robust, and has a moK 
coarsely punctate, less attenuate head, a longer and .stouter 
apical joint to the maxillary palpi, a narrower, less densely 
punctate prolhorax, and narrower, more finely punctuied 
elytra. 

17. Macratria flavicornis, u. sp. 

Elongate, moderately robust, shining, sparsely clothed with fine, 
adpressed, brownish-cinereous hairs, the vestiture of the undo 
surface cinereous ; black, the mouth -parts, antennae, anterior tarsi, 
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the tips of the other tarai, and the anterior tibiae at the apex, flavo- 
testaceous, the knees rufescent. Head rather small, as long as 
broad, convex, rapidly narrowed behind the moderately large eyes, 
sparsely, minutely punctate, with a short, deep occipital groove- 
terminal Joint of the maxillary palpi comparatively short, securi- 
form; antennae very slender, rather short, joints fl-U thickened, 
II about as long as 9 and 10 united, the latter elongate-triangular, 
prothorax oblong-oval, con^•ex, attenuate in front, slightly wider 
than the head, feebly, obliquely compressed on the flanks posteriorly, 
dcJisoly, roughly punctate, the basal groove deep. Elytra jnodoratcly 
long, much wider than the prothorax, very gradually narrowe<3 from 
the base, closely, finely punctate, conspicuously striafo-punctate 
to near the apex, the interstices suheostate cxtemaily. Legs rather 
stout; basal joint of anterior tarsi much thickened, that of the 
posterior pair arcuate. 

Length 5 iniri. ($ ?) 

Hah. Assam, Patkai Mbs. {Doherty). 

One specimen. Very like M. nigerrima, dilTering from 
if in the much smoother, shorter head, the larger eyes, the 
flavo-testaceous, shorter, very slender aiitentiae, with the 
last three joints thickened, the sliorter, pallid 'maxillary 
palpi, the conspicuously striate elytra, the pallid anterior 
tarsi, etc. 

18. Macratria major. 

? Uacratria major, Pie, Le Naturaliste, 1897, p. 182. 

J. Very elongate, robust, rather narrow, subopaque {till denuded), 
the head shining, thickly clothed with adpre.ssed yellowish hairs, tho 
hcad and antennae with scattered, erect or projecting, bristly hains, 
the hind angles of the prothorax with a single long seta; brovn or 
reddish brown, the head and the apex of the elytra rufescent, the 
antennae, palpi, mouth-part.s, and legs (the posterior pair in part 
exeepted) testaceous. Head long, obcoiiie, at the base very little 
vider than the neck, deeply silicate down the middle posteriorly, 
«ith a few minute widely scattered punctures (appearing almost 
smooth when denuded); eyes very large, separated by about half 
their own width; antennae very slender, long, joints 9-11 slightly 
thickened, 11 nearly as long as 9 and 10 united, the latter scarcely 
longer than 8. Prothorax very long, oval, about as wide as the 
head, flattened on the disc, attenuate anteriorly, obliquely com- 
Fmed ou the flanks posteriorly (appearing dilated at the base), 
flensely granulato-punctate, the basal groove deep, Elytra moder- 
ately elongate, wider than the prothorax, very slightly narrowed 
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towards the apex; densely, minutely punctate, and also finely 
punctato-striate to near the apex, the interstices faintly raised 
externally. Pygidium emarginate at tip. Legs long, stout; basal 
joint of anterior tarsi nearly as broad as the tibiae. 

Length mm. 

Hah. Bornko {Wollare). 

Three males found by Wallace are possibly referable to 
M. major, Pic, from N. Borneo; but there are various 
diserepaneies in tiie description (“ stiies presque nuUes." 
etc.), and the length is given as 5-7 mm. The species is 
recognisable by the long, obcoriic, sharply sulcate basal 
portion of the head, the very slender antennae (the outer 
joints included), the very long, oval, rough prothorax, the 
finely puiictato-stiiate elytra, etc. It is of about the same 
size as M. rohasta, cirra(a, and dUaticoUis. TIjb stiuetiire 
of the head is remarkable. In the Museum there is also 
a specimen from Java (now without a head) that mav 
belong to the same species ? 

19. Macratria dilaticollis, n, sp. (Plate LXLV, fig. 18, 

Elongate, robust, rather broad, dull (till denuded), the head 
shining, thickly clothed with long, adpressed, greyish hairs, the 
head and aiiteuiiae with scattered, erect or projecting, bristly haire: 
reddish-brown or brown, the mctasleiTium darker, the head rufous, 
the antennae, mouth -paits, palpi, and legs testaceous, the posterior 
pair in great part, and the extreme baecs of the tibiae of the other 
pairs, more or less infirscate. Head rather large, rounded at the 
sides po.steriorly, .subtriiiicate at the base, sparsely, jniiiutely 
punctate, the occipital groove deep, short, the eyes very large: 
antennae long, slender, joints 9-11 elongated and thickened, Hone- 
half longer and much stouter than 10, strongly acuminate, hio- 
thorax broader than the head, somewhat tlattciK'd on the disc, ovah 
much naiTOwed in front and behind, densely, roughly granulate- 
punctate, the basal groove coniplite. Elytra very little wider 
than the prothorax, long, perceptibly narrowing from the base, 
closely fioabroso-puiictate, and also finely punetato-.striate to near 
the apex, the interstices obsolotely eostate externally. PygicijUiii 
emarginate. at tip in q . Logs long, stout, the femora strongly elavute; 
basal joint of anterior tarsi much thickened. 

Ix:ngth G-0^ mm. <f.) 

Hah.PsRAK(Doha1ij ■. ,J, tvpe); Pfa-Axa (G. i'. 

6. xi. ’13 : S' ¥). 
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Three males and one female. A long, robustly-built, 
jjfown insect, with a red head and testaceous limbs (the 
posterior legs excepted), the prothorax greatly developed, 
much rounded at the sides, roughly sculptvired, and flat- 
tened on the, disc {so as to appear obsoletely margined 
laterally), the apical joint of the antennae unusually stout, 
the eyes very large, the olvtra long, finely punctato-striate. 
This insect is as large as M. robtfsla, Motsch.. from Ceylon ; 
hilt it is more elongate, the elytra are more finely punctate 
and more distinctly striate, etc. M. ampJ.ifkorax, Pic, 
from Banguey, may be an allied smaller form, 

20. Macratria cirrata, n. sp. (Plato LXIV, fig. 10, 
head, in profile.) 

J. Elongate, robust, rather narrow, mock'iately shining (when 
doniKlecl), thickly clolhed with long, adpressed, l)rowiii.sh haii-s, the 
biisal iwrtion of the head with long, rule, projecting .setae and a 
matted toft of curled fulvous hairs in the centre; reddish-brown, 'the 
met astern urn darker, the head rufescont, the palpi, mouth-parts, 
aiitciuiae, and leg.s (a blackish patch on the posterior femora, and the 
infuscate posterior tibiae and first tarsal joint, c.<ce[>ted) tcstaceou.s. 
Head long, rather narrow, consideralily developed behind the 03-03, 
rounded at the sides po.steiiorl3^ very spar.«ely ]uinetate; occipital 
groove deep, abruptly Umited antci’ioilj-, and interrupted by a 
transverse, laiuellifurni proiuincncc', which is partly hidden by the 
tiift of matted fulvous hairs; e\es <‘xtr('nK'lv large, oval, .separated 
by less than half their own width; antennae somewhat closely set 
with elongate, projecting, hri.stly hairs, very slender, moderately 
long, joint 9 not lunger, and very little stouter, than 8 [10 and 11 
niissiug]. Prothorax elongate-oval, slightly broader than the head, 
flattened aad subsulcatc on the disc, oblirjuely compressed on the 
Hanks p'-sterioj'ly, closely, roughly punctate, the basal groove deep. 
Klvtra elongate, parallel, a little wider than tlie prothorax; densely 
scabroso-punctate, and also hnely iiuiietato-striate to near the apex, 
the intcistiees slightly raised e.xternallv'. Py-gidium feebly einar- 
giiiate at tip. Legs long, .stout ; basal joint of anterior tarsi much 
thickotied. 

bciigth 64 mill. 

Hah. Perak {Dokerfg). 

One. male. Narrower than Ji. dilaiicoIUs', tiie pro- 
tiiorax oblong, shallowly silicate to near the apex, and 
ivith the sides feebly rounded ; the head much longer, and 
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with the occipital groove interrupted in by a transverse 
prominence, which is almost hidden by a tuft of fulvous 
hairs; the antennae more hirsute and very slender, the 
terminal joints (apparently) scarcely stouter; the eves 
longer and more approximate; the elytra parallel, 

21. Macratria ruhiginosa, n. sp. 

Very elongate, robust, shining, sparsely clothed wth long, arl- 
pressed, fulvous hairs, the head and prothorax with a few inter- 
mixed, erect, bristly bains; unifonnly ferruginous or obscure ferni- 
ginous, the tarsi paler. Head rather long, obconic, at the base much 
wider than the neck, deeply sulcate down the middle postcriorlv 
very sparsely, finely, the inter-ocular space more closely, punctate; 
eyes very large, sct)aTated by about their ovm width ; antennae 
long, ratlier stout, joints 9-11 thickened and elongated, 11 in 
fully as long as 9 and 10 united, in $ slightly shorter. Prothorax a 
little wider than the head, ovate, flattened and obsolctely canaliculata 
on the disc, obliquely compressed on the flanks poslerlojly (appear- 
ing dilated at the base), densely graniilato-punctate, the basal 
groove di'cp. Jilylra long, rather broad, subparallel (k') or very 
grarlually narrowing from the base (c^); sparsely punctulate, anfl 
also finely punctato-striate to near the apex, the interstices feebly 
raised externally. Legs long, stout; basal joint of anterior tarsi 
much thickened. 

Ticngth o^-6i min, {.J v*.) 

Ilab. Perak {Doherty). 

Four specimens. A large, robust, shining, sparsely 
pubescent, ferruginous insect, 'with, an obconic, basally 
sulcate head, rather stout antemiaH, an ovate, roughly 
pimctate, obsolctely canaliculate prothorax, aiul sparsely 
punctulate, punctato-striate elytra. Compared with the 
species here identified as M. major, Pic, the head and 
prothorax are shorter, the head is less narrowed posteriorly, 
the antennae are stouter, the elytral interstices are much 
smoother, and the vestituie is not nearly so abundant. 

22. Macralria rufescens, n. sp. 

Elongate, rather narrow, shining, sparsely clothed with long, 
adpressed, fulvoua hairs, the head and prothorax with a few inter- 
mixed, erect, bristly hairs; obscure ferruginous or brown, the legs 
and antennae ferniginous. Head rather long, rounded at the sidrs 
posteriorly, sparsely, finely punctate, the occipital groove broad, 
deep, the eyes very large, dislant ; antennae long, moderatch 
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.clemlrt, joints 9-11 elongated and thickened, 11 nearly as long as 9 
and 10 united. Prothorax oval, about as -wide as (lie head, obliquely 
eoinpressed on the flanks posteriorly, the basal groove deep ; densedy, 
roughly punctate, obsolctely canaliculate towards the base. Klytra 
Inng, wider than the prothorax, subparallcl; tliudy puiictulato, and 
jlso rather coarsely punctato-striate to near the' apex, the narrow 
interstices .subcostate. Legs long; basal joint of anterior tarsi 
niiioli thickened. 

licnglh 4|-6 mm. 

Uab. Burma, Ruby Mines {Dolieri]i). 

Tlii'ee specimens, probably including tiie t^YO sexes. 
XaiTOwer than M. ruhiginosa, from Perak; the head 
rounded at the side.s posteriorly, wider at the base, and with 
a much broader occipital groove ; the elytra more coar.scly 
pimctatO'Striate, with narrower and more raised interstice^ 

23. Macratria nilgirica, n. sp. 

Very elongate, narrow, somewhat depressed, shining, thiekly 
filothcd with fine, adprc.s.sed, brownish or einereous ])ubescence; 
obscure ferruginous or reddish-brown, tlie licad rufe.seent, the pi-o- 
thorax and metastemum sometimes infuscate, the palj)i, antennae, 
and legs testaceous, the femora and tibiae somctimc.s reddish, tho 
jiostei’ior tibiae and first tarsal joint more or les.s infuscate, the 
posterior femora often nigro-maculafc on their inner faee. Head 
oblong, considerably developed behind the moderately large ejTS, 
rounded at the sides posteriorly, closely, minutely punctate, the 
occipital groove short, deep; antennae long, slender, joints 9 11 
ihickcued, 9 and 10 moderately elongated, together in $ about as 
bug as 11, the latter in q three time.s as long as 10. Prothorax 
donga to-oval, attenuate in froiit, feebly, oblirpiely coraprcBsed on the 
flanks posteriorly, densely sea broso -punctate, the basal groove com- 
plete. Elytra long, much uider than the prothorax, subparallel 
in their uasal half; closely, minutely punctate, and also finely 
punctato-striate to near the apex, the iiiterstiecs ob.solefely costate 
estcmally. Legs long; basal joint of anterior tarsi much thickened 
in both sexes. 

TiengUi 41-5i mm. 9.) 

Hab. IxDiA, Nilgiri Hills (//. L. Andreive-s).^ 

Mine specimens, all females but two, three with the 
posterior femora iiigro-maciilate. A very elongate, narrow, 
somewhat depressed, finely pubescent, reddish-brown or 
ferruginous insect, with the head oblong and coi!sidera.bly 
developed behind the e)'es, the elytra subparallel and finely 
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sculptured, .the antennae entirely testaceous, with the 
apical joint much longer in ^ than in The eyes are 
smaller and the elytra longer than in the somewhat'siinilar 
M. dentipes from Macassar, etc. Two of Mr. Andrewes’ 
Indian Macmiriae were described by Fairmaire in 18% 
both from Bclgaum, and both uruf.j[ue, but they cannot be 
very nearly related to M. nilgirica. 

24. Macratrla neoguineensis, 

? Maarttria rubriceps, var. ? neoguineensis, Pic, Ann. Msn 

Genova, xl, p. 001 (PKK)). 

Elongate, robust, dull, the head shining, densely clothed ^ith 
fine, adpres.sed, brownish-cinereous pubescence, that on the oh'fra 
partly concealing the sculpture; piceous, the head, the profijorux 
indeterminately in front, and the inetastenium in part, rufcscciit 
the labruni, palpi, antctinae (the three or four infuscate outer joints 
except e<l), and legs (the slightly infiisoate tibiae and basal joint of 
the posterior pair cxoe])tcd), tcstaeeou.s or havo-festaccous. Head 
large, broad, rounded at the sides behind, subtruneate and A'tr;- 
feebly notched in the centre at the base, densely, minutely puiu-tafc; 
eyes very large, distant ; antennae long, slender, joints i)-ll thiekeurd 
and greatly elongated, 9 and 10 equal, 11 much longer than Itl. 
Protliorax oblojig-oival, about as wide as the head, obliquely com- 
pre-ssed on th<' flanks posteriorly, the basal groove almost obsolete 
in the middle; very densely scahroso-punctate. Elytra moderately 
long, much wider than the prothorax, gradually narrowing from the 
base; very densely, nunutcly punctate, and also finely punctato- 
Rtriatc to near tlie ajiex, the interstices suheostate externally. 
Pygidiuin entire. Tx>gs stout; basal joint of anterior tarsi much 
thickened. 

luenglh 0 nmi. (o'?-) 

Hab. New Gutxea, Salwatly (Wallace), Ramoi (L. M. 
di’Alberfis: type). 

Two speciincns from Salwatty, acquired by the British 
Museum in 1802, are perhaps referable to the form named 
as above by Fic, and doubtfully iticluded by him under 
M, riibriceps. They agree with M. fidvipes, Paso., from 
i\racassiir, in having very densely punctate, distinctly 
striate, closely pubescent elytra, a rough prothorax, etc.; 
the head, however, in the present insect is larger, more 
rounded at the sides posteriorly, broadly truncate behind, 
and rufous in colour, and the elytra are less narrowed 
poster iorly. dl. ntbriceps is said to have the elytra 
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'• ) nodice punctatis,” whatever that may mean 1 The 
occipital groove is short and shallow in the Salwatty 

examples. 

25, Maeratria semperi, n. sp. 

Modcrak'ly elongate, robust, rather narrow, the $ broa(i{T, shining 
{when clenutled), somewhat thiehly elotlied with brownish pnhes- 
eeiicc; nigro-piceous or piceous, the head ruf<“seent, the palpi, 
■inteiHiae, mouth-parts, and tarsi (the basal joint of the posterior 
j)air excepted) testaceous, the femora and tibiae jnore or less in- 
fuscatc in d, those of the anterior and intermediate legs testaceous 
jn o Head large, about as wide as the prothorav, narrowly 
extended behind the greatly developed oval eyes, arenately narrowed 
jwsteriody, closely punctate, thy occipital groove shoj t and shallow; 
maxillary palpi broad, joint 4 very stout ; antennae long, slender, 
joints 9-1 1 stouter and elongated, 1 1 nearly equalling 9 and 10 
iitiitcd. Prothorax ample, oblong-oval, feebly, obliquely eom]>rrasrd 
on the Hanks posteriorly, the basal groove conspicuous; densely, 
somewhat roughly punctate. Elytra iiiuefi wi<ler than the i)ro- 
jhorax, comparatively short, snbparallel in their basal half; c]o.sely, 
tinclv punctate, and also closely punctato -striate to near the apex, 
the intemtiees subcostate externally. Pygidiuiii sliglitly einarginate 
at tip in d- Legs stout, the ba.sal joint of the anterior and inter- 
mediate tarsi much thickened, that of the anterior pair nearly as 
bi'oad as the tibia in d- 

Leiigth 4 44 mm. (d ?•) 

llab. Philippine ]s., Bohol and Satnar {Seinper). 

Three specimens. This is one of several species of 
Maeratria found by Semper in the Philippines; it differs 
from the immaculate variety of M. hiriucld; Mars., in having 
(he head rufous and much less developed behind the eyes, 
the prothorax less attenuate iti front, and the apical joint 
of the antennae not greatly elongated in q. The sub- 
parallel, more sparsely punctate elytra, the broader 
maxillary palpi, the red head, and the more slender antennae 
separate M, semperi from M.fah'ipe.s, Pasc. 

26. Maeratria pallidicornis. 

Maeratria pallid, icornis, Pasc., Joiirai. Ent. i, p, 55 (186(>). 
Maeratria pallidicornis, var. distinct ipes, Pic, Ann. Mus. 

(Jenova, xl, p. 792 (1901}. 

Hub. Borneo {Mus. Brit. : type), ilt, Matang and 
Kiiching in Sarawak {Bryant, xi. and xii, MS), Peugaron 
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{Doherty)] Mentawet {Modigliani: var.); Sumatra 
Fadang {Modigliani: var.), Merarig {Doherty); Per^'k 
{Doherty); JA^■A, Sookaboeiiii {Bryant, i. iv. '09); Assam 
P atkai Mts. {Doherty). 

A variable and widely distributed insect. It is recognis- 
able by the rather ( ‘oar.se, somewhat abundant vestiture 
with scattered intermixed erect hairs, at least on the head 
and prothorax, those at the hind angles of the latter 
clustered into a conspicuous projecting tuft in fresh speci- 
mens, the elytra, too, with slightly longer hairs along the 
striae, giving a lineate appearance to the. surface, this being 
especially iioticcable in most of the examples from Assam. 
The body varies in colour from reddish-brown to nigro- 
piceous- the head being ii.sually rufescent. The head is 
large and broatl, truncate and feebly emarginatc at the 
base, very sparsely punctiihite ; the eyes are oval, and verv 
large in the antennae are testaceous, slender, joints 9 11 
elongated and slightly thickened, U nearly as long a.s 9 and 
10 united ; the prothurax is convex, narrow, not wider than 
the lipiid- roughly sculptured; the elytra are moderately 
long, gradually iiariowed posteriorly, closely, findv 
punctate, and w ith rows of rather large punctures separated 
b\^ narrow* distinctly raised interstices; the legs arc tes- 
taceous, the posterior femora and tibiae often more or 
less aiinuhate or maculate with black, all the femora 
strongly clavate, the basal joint of the anterior tarsi mucli 
thickened. The Assam specimens have slightly smaller 
eyes than the rest, but they cannot be separated from them. 
It is not impo.ssible that Pic may have iucorrectly identified 
M. paJlidicornhs', Pasc., his M. crassipes, from Borneo, and 
its var. brunne-scens from Sumatra, coming suspicioirdy 
near, to judge from the descriptions. 

27. WTacratria dentipes, n. sp. (Plate LXIV, fig. 20, d> 
anterior tibia.) 

Blojigute, nanow, sliitiing, thickly clotlu'd with fine, adpressed, 
brownish-cinereous pubesccnec ; ferruginous, the palpi and an- 
tennae, and the femora and tarsi in i)art, testaceous. Head as long 
as broad, ■ivcll-develo])ed behind the very large, oval eyes, roiiiidcdat 
the base, closely, minutely punctate, the occipital groove short, 
deep; antennae very slender, joints 9-11 elongated and moderately 
thickened, 11 much longer than 10, Prothorax elongate -oval, 
barely as wide a.s the head, attenuate in front, feebly, oblifiudy 
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^.(jjiipressed on the flanks posteriorly, dcnsel 5 % finelj”, punctate, the 
basal groove complete. Elytra moderately long, siibiwraliel, wider 
than the prothorax, closcl 3 % minutely punctate, and also finely 
punctatO'Striate to near the apex, the interstices almost flat. 
IVgiflium Buhtnincate at the Up, Eemora strongly olavatc. An- 
terior tibiae of cj armed with a shar]-) triangular tooth towards the 
iiU(lcll<?» and also very feebly, subangularly dilated midway between 
the tooth and the apex. Basal joint of anterior tarsi subcylindrical. 

Length 4^1 mm. 9 .) 

flab. Macassar (fi.r coU. Pascoe, ^]; Celebks {ex coll.' 
Boicring, ?). 

Described from two specimens, the Macassar ^ being 
taken as the type; a female, with a more roinidcd head 
and slightly rougher elytra, from Mindanao, may also 
belong to the same spiw'ies ? The sharply dentate anterior 
tibiae of the male are characteristic. Si. deniipe-!^ cannot 
be identified with M. obscunpes (1912) * or M. (estacei- 
ror/iia (1901), Pic, from Celebes, nor is it referable to 
][. fukipes, Pasc., from Macassar. Com]>an‘d with M. 
paliidicomis, Pasc., the present insect is narrower and less 
robust, the head is much smaller, tlic prothorax and 
elytra arc more rmely punctate, the pro thorax wants ihe 
long, projecting, bristly hains on each side of the base, the 
elytra are subparallel, and the vestiliue is finer and more 
uniform. 

28. Maeratria celehensis, n. sp. 

j. Elongate, narrow, shining, clothed witli line, adpressed, 
pale brownish hairs j obscure ferniginons, the antennae, palpi, and 
legs (the tibiae and first tarsal joint of the posterior pair excepted) 
testaceous. Head very large, broad, truncate and cmarginate at 
tk base, sparsely, minutely ]mnetatc; eyes large, oval; antennae 
long, sleii'^er, joints U-Il elongated and tbickened, 11 nearly a.s long 
a59 and 10 united. Prothorax long, oval, narrow, strongly attenuate 
anteriorly, densely scabroso-punctatc, obsoletcly canaliculate, the 
basal groove deep. Elytra moderately long, subparallel in tlicir 
basal half, finely punctiilatc, and also finely jmnetato-striate on the 
disc to about the middle, the intemtices almost flat. Pygidiuju 
sttbtruncate at tip. Legs long, stout, the femora strongly clavatc; 
anterior tibiae much thickened, lire basal joint of anterior tarsi also 
'videnecl. 

Uiigth 4| mm. 


* Noe M. (^scuripes, Pic, from Xew Guniea (1900), 
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Hah. Celebes {ex Bowring). 

One male, somewhat abraded, found amongst, the inseci- 
received from Bowring in 1858, mounted on the same tard 
with a female here referred to M. denivpes, which (even in 
has a very much smaller and narrower head, a less elongate 
prothorax, etc. A female (?) from the same island 
Bowring, 18(33), with the prothorax and elytra broader, 
and in great part piceous, the head not quite so wide, 
and the prothorax less attenuate anteriorly, may belong 
to the same species ? This second example seems to 
come near M. obsoiripes, Pic (1912), from Toll Toll. 
Celebes, but the latter is said to have a long head, a 
definition inapplicable, to the insect before me. 

29. Macratria vicina. 

Macratria i'icina, Pie, Le Naturaliste, 1896, p. 159. 

Hah. Perak [type]; Pexaxg {G. E. Bnjanf). 

M. vicina cannot be. identified amongst the. numerous 
Macmtriae before me from Perak,* but an example cap- 
tured by Mr. Bryant at Penang in Nov. 1913, may belong 
to it, at least one other member of the genus (31. dUalicolH^) 
being common to the two places. The PeJiang insect is 
very like M. paUidiconiw, base.; but it is more elongate, 
the pubescence is finer, the eyes are smaller, rather proau- 
nciit, and more rounded, the prothorax is less convex and 
densely scabroso-punctate, and the elytra are longer, 
subparallel, and more finely punctato-striatc, the inter- 
stices costulate externally, the. striae thus appearing 
sharply defi?uRl. 

30. Macratria robusta. 

Macrar(hrin.<i foba.^fa.s, Motsch., Etudes Ent. vii, p. 07 
(1858); Bull. Mosc. xxxvi, 1, p. 189 (1863). 

Huh. Ceylon, Colombo. 

The type of tliis species was from Colombo, whence 1 
have seen two exaunples found by Mr. Bryant on May ]9tL. 
1908, and thiu'e is a very large $ of it in the Museum (« 
coll. Murray) labelled “ Ceylon.” A large, robust form, 
dark rcddisli-brown in colour, with the palpi, antennae, 
and legs (the tibia and first-tarsal joint of the posterior pair 

* One of Doherty's captures at this locality, M. instriata, ho 
( 1915 ), a small shining black fomi, with testaceo-faseiate, noii-striate, 
elytra, is not represented in tiie material before me. 
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excepted) ferruginous ; the pubescence long, with scattered 
erect setae intermixed ; the head broad, closely punctate, 
truncate at the base, with a shallow occipital groove ex- 
tending forward as far as the posterior margin of the eyes, 
the latter rounded and moderately large; the antennae 
rather slender, with joints 9 11 thickened and much 
t;lon<^ated, 11 a good deal longer than 10; the prothorax 
ample, oval, roughly sculptured, faintly canaliculate; the 
,ilvtra shining, subparallel, moderately elongate, roughly 
punctate, and also substriate on the basal half of the disc ; 
the legs long, stout. Length 5-6i, breadth mm. 

31. Macratria marginata, n. sp. 

Jloiierately elongate, somewluit dejjressed, shining, sparsely clothed 
with yellowish adpressc^d hairs; ohseure ferruginous, the head 
rufcscent, the antennae, legs, elytra, and abdomen testaceous, the 
elytra with the suture and sides indeterminately infusuutc. Mead 
long, narrow, well-developed behind the very large eyes, rounded at 
the sides posteriorly, sparsely, minutely punctate, the occipital 
groove short, deep; antennae slender [joints 9-11 missing]. Pro- 
thorax oblong-o vui, narrow, about as wide as (he head, obliquely 
compressed on the flanks posteriorly, densely scabroso-pimefate, 
the basal groove complete. Elytra long, relatively broad, sub- 
parallel; sparsely, minutely punctate, and also shallowly punelato- 
itriate to beyond the middle, the interstices narrow, subcostatc on 
the disc. Pygidiuin feebly einarginate at tip. Legs stout, the 
femora strongly clavate. 

[A;ngth 5 mm. (^J?) 

Hah. Perak {DoJier(y). 

One specimen, somewhat imperfect. Recognisable by 
the long, narrow, rufcscent head and protliorax ; the slender, 
pallid antennae; the relatively broad, subparallel, shining, 
pu net ato- striate, testaceous el\'tra, with the suture and 
sides darker; and the stout, pallid legs. M. limbata. 
Pic, from Sumatra, must be somewhat similarly coloured, 
except that the reddish lougitudiiial elytra! stripe appears 
to be narrower and better defined. 

32. Macratria setigera, n, sp. 

Elongate, robust, shining, clothed with fine, ad pressed, greyish 
pubescence, the elytral striae each with a row of longer hairs, the 
upper surface also set with scattered, long, eivct, fine, pallid setae; 
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piceous, the prothorax in part and the head entirely reddish, tig 
palpi, mouth-parts, antennae, and legs testaceous, the posterior 
femora and tibiae iiifuscate. Head about as wide as the prothorax, 
well developed behind tlie moderately large eyes, rounded at the sides 
posteriorly, spamely, minutely punctate, the occipital groove broad, 
deep; antennae moderately long, slender, joints 9-11 stouter and 
elongated, 1 1 nearly as long as 9 and 10 united. Prothorax convex, 
narrow, elongate-oval, obliquely compressed on the fianhs posteriorlv, 
the basal groove complete; densely' scabroso-punetatc. EUira 
moderately elongate, rather broad, aubparallel in their anterior 
half; densely, minutely punctate, and also punctato-striate to near 
the apex, the interstices flat and set with au irregular row of 
scattered setigerons punctures similar to those of the striae. 
Legs stout; basal joint of anterior and intermediate tarsi much 
thickened, that of the posterior pair curved. 

Length 5 mm, (9?) 

Hd). India, Darjoeling ((/, Rogers). 

One specimen, received by the Museum in 1906. Dis- 
tinguishable by the scattered, intermixed, erect setae on 
the upper surface, those on the elytra arising from con- 
spicuous punctures on the. flattened interstices, suggestive 
of those of many Lagriids [SUUira, etc.). The general 
coloration resembles that of M. mgripennis, Pic, from 
Kandy, Ceylon. The only Himalayan Mamilrki recorded 
is M. harmundi, Pic, from Sikkim, which must be a veiy 
different insect. 

33. Macratria longipennis, n. sp. 

Very olyiigale, shining, ratlier sparsely clothed with long, fine, 
decumbent, biowni.sh hairs; black, the mouth-juils, palpi, joints 
l-(j of the antennae in (, and legs rufo-testaceous or fen iigi nous. 
Head as long as broad, much developed behiml the conipaialivdy 
small eyes, and arcuate ly narroued posteriorly, sparsely, finely 
punctate, the occipital groo\ c short, shallow ; antennae long, rather 
stout, joints 9-11 thickened and elongated, 11 much longer than 10. 
Prothorax convex, narrow, cloiigatc-ovaLattcimate in front, obliquely 
compressed on the JUinks postcTiorly, the basal groove deep, closely 
granulato-punctale. Elytra much wider than the prothorax, ven 
long, subparallel, transversely depressed below the base; some- 
what coarsely, ratlier s]>arKely, confusedly punctate, without 
definite impressed lines on the disc (the sutural and submarginal 
striae excepted), the interspaces smooth and shining. Legs long, 
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the femora strongly clavate; basal joint of anterior tarsi rather 
uan-ow-, sabcylindrtcal. 

Length 6 mm. (? ?) 

g((b. Burma, Ruby Mines (Doherty). 

One specimen. A very elongate, sbiiihig, blacb ionn, 
vrith red legs, a sparsely punctured, oblong bead, compara- 
tively' small eyes, rather stout, long antennae, a long, 
jiarrow, roughly punctured prothorax, and elongate, con- 
{u&edlv punctate, sparsely pubescent, siibparallel elytra. 
\{ instriuta,, Pic, from Perak (Doherty), may be an allied 
smaller form, with testaceo-fasciate elytra. 

34. Macratria nigerrima, n. sp. 

Elongate, robust, shining, clothed with ftie, addressed, fuscous 
pubescence, with scattered, intermixed, erect, brown bairs, the 
vestiture of the under surface cinereous; black, the mandibles, tarsi, 
and antennae obscure rufo -testaceous, tire antennae becoming 
darker towards the tip, the palpi nigro-piceous. Hca<l rather 
long, obliqueJy narrowed behind the comparatively small eyes, 
closely, finely punctate, with a short, deeji, occipital groove ; antennae 
moderately long, gradually thickened outwards, joints 9 and 10 a 
little longer and stouter than 8, subequal, 11 about the length of 
9 and 10 united in slightly longer in d'- Prothorax oblong-oval, 
corivei, attenuate in front, not or very little wider than the pro- 
thorax, obliquely coniprcsscd on the flanks posteriorly, densely 
grimulato-punetatc, the basal groove deep. Elytra moderately long, 
suLparallel {?) or very gradually narrowed from the bai50 (q ), much 
'Alder than the prothorax, transversely depressed below the base, 
densely granulato-pimctate throughout, with indic.ition of faint 
irregular striae on the anterior half. Pygidiinu rotinded at apex, 
kgs stout; 'basal joint of anterior tarsi much thickened, that of 
the jjosteror pair curved. 

Length 0^-64 ram. (J?.) 

Hab. Burma, Ruby Mijies (Doherly). 

Three specimens. An elongate, robrnsl, fusco-pubc, scout, 
black insect (the antennae and tarsi excepted), wdtli roughly 
sculptured prothorax and elytra, a much smoother, finely 
punctate, posteriorly narrotved head, rather small eyes, 
a deep occipital sulcus, and the anteimal joints 9 and 10 
together about the leiigth of 11. The subconical head, 
dark legs, rougher sculpture, etc., separate M. nigerrima 
from M.. longi'pennis. 
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35. Macratria atricolor, n. sp. 

Eiongate, narrow, shining, B]>ai’sely clothed with adpressofi hrowu 
and cinereous hairs ; black, the mouth-parts, the antennae in pan 
(joints 0-11 excepted), and tarsi (joints 1 and 2 of the posterior pair 
excepted) testaceous, the palpi more or less infuscate, the knees 
reddish. Head as long as broad, convex, much developed hchind 
the rather small eyes, rounded posteriorly, sparsely, minutely punt- 
tate, the occipital groove short, deep ; antennae long, slender, joints 
9-11 elongated and tliickcned, 11 umch longer than 10, slightly 
shorter in $ than in o- Prothorax about as wide as the head, eon- 
vex, oblong-oval, obliquely compressed on the flanks posteriorly, 
roughly granulato-punctate, the basal groove deep. Elytra long, 
much Wider tlian the prothorax, very gradually narrowed from the 
base, subpamllel in somewhat coarsely, confusedly punctate, 
without definite impressed lines on the disc (the sutural and sub- 
marginal striae excepted), the interspaces smooth and shining. 
Legs long, the femora strongly clavate; basal johit of anterior tarsi 
moderately tbickcmal. 

Length 4-5 inm. (-:)?•) 

Hah. Burma, Buby Mines {Doherty). 

8ix specimens. This is one of three closely allied forms 
found by Dolierty in the same district. Compared with 
M. longipetinis, it is .smaller and less elongate, the elyliu 
are more closely and a little more coarsely punctate, the 
antennae arc much more slender, and the femora and 
tibiae are infuscate or black. Less robust, smaller, and 
narrower than M. nigerrima, the elytra not so dcnsidy 
punctate (with smooth, flattened interspaces between the 
punctures), the antennae more slender, the head smoother, 
the tarsi in great part testaceous. 

36. Macratria pumilio, n. sp. 

Moderately elongate, somewhat flattened above, siibaeutninaU’ 
posteriorly, feebly Rhiiiing (when denuded); thickly clothed with 
very fine, adpreased, brownish and cinereous pubescence, the witire 
upper surface very densely puiiclulatc ; iiigro-piceous, the p'l ]h, 
mouth-parts, antennae (the infuscate terminal three joints excepwe ), 
and tarsi {joint 1 of the posterior pair excepted) testaceous orobwnire 
testaceous. Head short, broad, rounded at the base, witliun 
occipital groove above; eyes large, distant, depressed, 
short, slender, joints 9-11 thickened, 9 about as long as broad ^ 
transverse, 11 ovate. Prothorax oval, about as long as broai, 
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^ t'be head, widest before the middle, the basal groove shallow, 
incomplete. Elytra a little Mdder than the head, comparatively 
short, rapidly narrowed from the middle, conjointly rounded at the 
apex, transversely depressed below the base, the usual impressed 
linos (the sutural and snbmarginal striae exoopted) barely indicated. 
j>gs short.; femora strongly olavate; basal joint of anterior tarsi 
moderately thickened. 

Length 

Hah. Borneo, Pengaroii [Doherty]. 

Two specimens, possibly sexes, one being broader than 
the other. A minute form, with the general facies of an 
Afithmis, It appears to be nearest allied to M, anthicoides, 
Fairm., from Madagascar, and M. pijgmaea, Pio, from 
Balabac Isl,, near Borneo. The very dense punctuation 
of the upper surface, the close, fine pubescence, the broad 
head, the abruptly widened, comparatively short terminal 
three joints of the antennae, the non-striate dorsum 
of the elytra, etc., separate M. pvnnlio from all the 
other species of the genus here enumerated, the following 
excepted. 

37. Macratria parvula, n. sp. 

Moderately elongate, rather dull (till denuded), (he bead shining, 
thiekly clothed with fine, adpressed, brownish and cinereous ].>iibe8- 
cence; iiigro-piceous, the inonth-parts, [lalpj, antennae, and legs 
(the partly infuscate posterior pair excepted} testaceous or rufo- 
icstaceous. Head nearly or quite as broad as the prothorax, trans- 
vei-se, rounded at the base, densely, minutely punctate, the occipital 
groove just indicated in the middle behind, the eyes large, tlistant ; an- 
tennae rather short, slender, joints 9-11 abruptly thickened, 9 about 
:I3 broad as long, 10 a little shoi ter, 1 i acuniinate-ovate. Prothorax 
oblong -oval,' densely seabroso- punctate, the basal groove shallow, 
iriconipleie. Elytra modex'ately long, much wider than the head, 
grvlnally narrowed from the base, conjointly rounded at the tip; 
densely acabi’oso-punctate, and shallowly, but distinctly striate. 
IvOgs short, stout; femora strongly claviite; basal joint of anterior 
taisi moderately stout. 

Length 2|-2-t mm. 

Hub. Philippine Ls., Luzon and Alabat {Doherty). 

Three specimetis. This is the Philippine representative 
of the Bornean M. 'pumilw, from which it differs in the 
lather robust build and more elongate general shape, the 
longer antennae, with more acuminate apical joint, the 
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shining head, and the shallowly, but distinctly striate 
elytra, the elytra themselves narrowed from the base. 

Audralian Species. 

38. Macratria erythrocephala, n. sp. 

Moderately elongate, narrow, shining, thickly clothed with ratlic-r 
coarse, adpresscd, cinereous pubescence; nigro-piceous, the head, the 
basal and apical margins of the prothorax, and the base, humeri 
and suture of the elytra, ferruginous or rufo-tcstaccous, the mouth- 
parts, antennae, and legs tesbaceous, the terminal antennal joint 
slightly infuscate. Head broad, transverse, polished, very sparsely, 
minutely punctulate, the ej'cs moderately large, the occijula! 
groove wanting; antennae short, slender, joints 9-11 fhiokenpd. 
9 and 10 suhtriangular, very little longer than broad, 11 acumiuiite- 
ovate, Prothoras as wide as the head, slightly longer than hroad. 
margined at the base, the hind angles extenchng a little outwaiils: 
densely, rugulosely punctate. Elytra comparatively short, naiTOfl- 
ing from a little below (he liumcri, wider than the prothorax, trans. 
versely depressed below' the base; roughly, confusedly punctate, 
obsoletely^ .striate on the basal portion of the disc, the fine sutural and 
siibinarginal striae present. Legs short, stout, the femora strongly 
clavate. 

Length 2^ mm. (^?) 

Hab. Australia, Ko’w on the Yarra Eiver, Victoria 
[H, J. Carter). 

One specimen. This minute form approaches the 
Bornean M. pumilio and the Philippine M. parvuia., differ- 
ing from them in the rufo-testaceous, polished head, the 
rougher puncturing of the prothorax and elytra, the rufous 
base and suture of the latter, and the entirely pale legs. 
M. hanghnasi, Pic, from N.S. Wales, seems to be an allict! 
form. The example described was sent me by Mr. Carter 
as M. australis, King (the type of wdiich was from Gawler. 
S. Australia), an insect said to resemble a Dircaea, and to 
have indistinct olivaceous spots on the prothorax and elytra, 
the legs and antennae castaneous, etc. 

39. Macratria maerophthalma, n. sp. 

Elong'rde, narrow, shining, thickly clothed tvith long, deeum- 
bent, brownish hairs, M ith a fcAV erect hairs intermixed; fuscous, tl'fJ 
palpi, mouth-parts, antennae, and legs (the slightly infuscate tibiae 
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and fifst tarsal joint of the posterior pair excepted) testaceous. 
Head large, feebly developed behind the eyes, rounded at the sides- 
posteriorly, truncate at the base, closely, minutely punctate, with a 
short, deep occipital groove; eyes extremely large, oval, coarsely 
facetted, somewhat narrowly separated anteriorly; antennae 
slender, long, joints 9-)] elongated and moderately thickened, 11 
nearly as long as 9 and 10 united. Prothorax as wide as the head, 
long, oval, obsoletely canaliculate, densely grannlato-punctate, the 
basal groove shaIIow^ Elytra moderately long, very gradually 
narrowing from the base; closely punctulate, and also punctato- 
striate on the disc, the interstices subeostate externally. Ventral 
segment 5 broadly sulcate down the middle. Legs long, the femora 
strongly clavate; basal joint of anterior tarsi about as broad as 
(he tibia, that of the posterior pair elongate and feebly curved. 

Length 5 mm. 

Hab. N. Quken.sland, Kuraiida {G. E. Bryant, 18. xi. ’09). 

One male. Amongst the seven described Australian 
members of this genus (one only of which is known to ;iie, 
M. vidoriensis, Blackb.) the present species seems to be 
nearest allied to M. inlermedia. Lea, from Cairns, which is 
a smaller insect (length 3^ mm.), and has the head longer 
titan wide, etc. The extremely large, oval, coarsely facetted 
eyes, the large head, and the narrowly subcostate, punctatO' 
striate elytra are the chief characters of M. macrophthalma. 

40. Macratria carteri, n. sp. 

Elongate, shining, thicldy clothed with rather coarse brownish 
pubescence; piceous, the licad and elytra dark brown, the fifth 
ventral segment ferri]ginoi].s, the antennae and moutlnpart.s, ajid tlie 
anterior and intermediate leg.s, testaceous, the posterior pair with 
the femora nigro-piceous and the tibiae and tarsi more or less in- 
fuscate Head as long as broad, well -developed behind the very 
large eyes, closely, minutely punctate, the occipital groove short 
and deep; antennae long, not very slender, joints 9-11 thickened, 

and 10 elongate, equal, 11 nearly as long as 9 and 10 united. Pio- 
tlinrax longer than broad, slightly wider than the head, oval, sharply 
marginal and dilated at the base ; densely acabroso-punetate, un- 
impressed. Elytra long, subparallel, much wider than the pro- 
tliorax; conspicuously punctato-striate, the interstices subeostate 
externally and closely punctate. Legs long, rather stout, the 
fcniora strongly clavate, the basal joint of the anterior tarsi much 
TOlencd. 

bength 5 -^ luni. 
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Hah. New South Wales, National Park, Sydney 
{H. J. Carter). 

Three specimens, one (apparently t^) now without a head, 
sent me by Mr. Carter as M, {Anthicus) aberram, Macl. 
(the type of which was from Gayndah),aii insect described 
as opaque, with the elytra scarcely wider than the pro- 
thorax, the legs pale red, etc. Compared with the nearlv 
allied M. mturophthahm, from N. Queensland, the eyes 
are not so large (the head thus appearing more developed 
behind them), the antennae are stouter, the posterior 
femora in great part black, etc, M. paUidiceps, Pic, from 
N.S. Wales, M. interniedia, Lea, from Cairris, and M. amlis. 
lica, from Tarnwortb, must all be different from the present 
insect. 

41. Macratria duboulayi, n. sp. 

Moderately elongate, feebly shining (till denuded), tliickly clothed 
with fine, aclprcssed, fulvo-ciiiereous pubescence; reddish-brown, 
the head rufcscent, the palpi, Tuouth-parts, antennae, and legs 
testaceous, the tibiae a little darker than the femora and tarsi. Head 
transverse, rounded at the sides jKtsteriorly, truncate at the base, 
closely, iniiuitely punctate, the occipital groove short and very 
shallow, the eyes moderately largo and somewhat proinineiit ; 
antennae slender, joints 0-11 elongated and thickened, 11 as long 
as 9 and 10 united. Prothorax a little broader than the. head, o\al, 
strongly rounded at the sides and much narrowed behind, obsoietely 
canaliculate on the disc, oblit^uely compressed on the hanks pos- 
teriorly, densely, finely seabroso- punctate, the basal groove shallow. 
Elytra moderately long, very gradually narrowhig from the base, 
densely punctulate, and also shalluwly, minutely puiictalo-striatc on 
the disc, the intci-stices obsoletely costato externally. Legs stout, 
the femora .strongly clavatc ; basal joint of anterior tarsi nearly tis 
broad as the tibia. 

Length 4 mm. (g?) 

Hnb. W. Australia, Champion Bay {Dubouhy, ei coll 
F. Bates). 

One specimen, in perfect condition, found many vears 
ago by Duboiilay. This species, to judge from the brief 
description, seem R to be related to M. {Anthicas) aberrenis, 
Macl., from Gayndah, Qiieensland, It may be known 
from the described Australian forms by its reddish-broW 
colour, the very densely punctulate, feebly shining, closciv 
pubescent surface, the transverse head, the strongly rounded 
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sides of the prothorax, the very finely and shallowly punc* 
tato -striate elytra, and the stout legs. 

Soidh African. Species. 

42. Macratria permagna, n. sp. 

C. Elongate, comparatively broad, robust, feebly ahijiing (when 
denuded), thickly clothed with fine, ad pressed, pale browiiLsh hairs, 
301110 of which are iiniseriately arranged on the almost obsolete clytral 
striae; reddish-brown, the eyes black, tlie logs ferruginous, with the 
tibiae, first tarsal joint, and the posterior knees infuscate, the palpi 
and antennae (the infuscate joints 9-11 excepted) rufo- testaceous. 
Head rather long, oval, densely, finely punctate, the occipital groove 
moderately deep and extending forward as far as the po.sterior margin 
of the eyes, the latter very targe; antennae slender, not very long, 
joints 9-11 thickened, 9 and 19 triangular, longer than broad, 11 
much longer than 10. Prothorax longer than broad, wider than the 
head, oblong-oval, slightly dilated at the sides behind the basal 
groove; densely, roughly punctate, and obsoletely canaliculate. 
Ehira long, subparallel, much rvider than the prothorax; densely, 
llnely, rugu)o.scly punctate, and with rows of intermixed slightly 
coarser punctures extending from the base to near the apex, these 
latter bordered internally down the anterior half by an irregular 
line of minute asperities or granules. Fifth ventral segment angu- 
larly produced in the middle at the tip. Legs stout, (he posterior 
(arsi comparatively short, the penultimate joint of each tarsus 
strongly lobed. 
k'ngtli 81, breadth 21 mm. 

Hah. Natal, Durban (/i. W. Bell Marleg). 

One specimen, received by the J^iuseum in 1903. Larger 
and more robust than M. canaJicnlata (= maxima), Pic, 
from Brazil, M. *gramlis, Pic, from New Guinea, and 
JL roinista, Motscli., from Ceylon. Compared with M. 
rugidipennis, from Salisbury, apart from the very much 
larger size, it may be sc^parated by the less dilated post- 
ocular portion of the head, the broader, less ovate pro- 
tliorax, and the finer granulation of the elytra, the seriate 
punctures on which are scarcely distinguishable till the 
insect is viewed io profile. 

43. Macratria rugulipennis, n, sp. 

Elongate, robust, shining, rather sparsely clothed with long, 
idpressed greyish hairs, with a few erect hairs intermixed ; reddish* 
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brown, the head nifcsceiit, the palpi, mouth-parts, antennae {tbc 
infiiscate terminal three joints excepted), femora (the tip of the 
posterior pair excepted), and tarsi in great part, le.staceous, the tibiae 
all more or less marked with black. Head oblong, well developed 
behind the large, rounded eyes, arcuate at the sides posteriorly, 
closely, minutely punctate, the occipital groove extending gome 
distance forward; antennae long, slender, joints 9-li elongated 
and thickened, 9 not much longer than those preceding, 11 nearly 
twice as long as 10. Pi-othorax long, ov.ate, a little wider than the 
head, much narrowed behind, ohlitiucly compressed on the flanks 
posteriorly, densely, roughly scabroso-punctate, the basal groove 
complete. Klytra moderately long, much wider than the prothorax, 
subparallcl in their basal half ; roughly punctate, and also with rows 
of rather coarse punctures on tlic disc, the intcrsticc.s narrow, some- 
what raised, asperate, Pygidium cmarginate at tip. Legs long, 
very stout, the posterior pair rather shorter in proportion than usual, 
the femora strongly clavate; ivenultimatc joint of each tarsus 
produced into a long, broad membranous lobe, the basal joint of the 
anterior pair thickened. 

Length 5(- mm. ( ^?) 

Hab. MASHONALA^^D, Salisbury {G. A. K. Marshall , 
xii. ’97). 

One specimen, somewliafc injured by an Anlhrenm, but 
in sufficient! V good preservation lor description. A red- 
dish-brown, “robust insect, with a long head, slender 
antennae (the terminal three joints excepted), a basally 
narrowed, ovate, subgranulate prothorax, moderately 
long, roughly asperato-punctatc elytra, and very stout 
levsj xvith'^all the tibiae in part black, and the penultimate 
taVal joint strongly lobed. This is one ol three species 
found in S. Africa by Dr. Marshall, all very different from 
the single recorded representative from that region, M. 
juustela, Pasc., from Natal. 

44. Macratria cordata, n. sp. 

Elongate, rather narrow, dull (till denuded), the head binning, 
thickly clothed with 6ne, adprossed, brownish pubescence, the dytra 
with slightly longer hairs down the striae; reddish-brown, the hertd 
red, the antennae, palpi, and legs (a blackish patch on the posterior 
femora, and the slightly infu&cate posterior tibiae and first tarsal 
joint, excepted} rufo -testaceous. Head rather small, narrower than 
the prothorax, oblong, well-developed behind the rounded e}e>, 
arcuate at the .sides posteriorly, sparsely, minutely punctate, wi 
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a short, deep occipital groove; antennae moderately slender, joints 
9-11 elongated and tbickened, 11 nearly as lotig as ft and 10 united, 
prothorax long, ovate, obliqncly compressed oti the flanks posteriorly 
(the deflexed basal portion appearing prominent laterally), obsolotely 
cajmlieulate towards the base, densely acabroso-puiictat(;, tlie basal 
groove cornplcto. Eljdra much wider than the prothorax, snb- 
parallel in their basal half; very densely punctulate, and also finely 
oiiiietalo-striate on the disc, the interstices almost flat, sparsely 
granulate towards the snliire. Legs long, the femora strongly 
davate; basal joint of anterior tarsi subcylindrieal. 

Length 41-dnnn. 

Hab. Natal, Malvern {G. A. K. Morahall, ix. '1)7). 

Two specimens, probably sexes, one being broader than 
the other. Less, robust than M. rvgidipemns, the head 
smaller, with shorter occipital groove, the sculpture of the 
elvtra fine and dense, the laterally depre.sBed basal portion 
of the piothorax rather prominent. The relalively narrow 
head and the rough subcordate protliorax distinguish M. 
cordula from numerous very similar forms from other 
regions, 

45. Macratria mustela. 

Macrairia mKSleJa, Pasc., Journ. Ent. i, p. 55, pi. 2, fig. 7 
(1860), 

Uab. Nata!.. 

Of tills species there are five specimens in the Museum 
(two of them labelled Port Natal), including the type. 
M. mustela may be known by its very elnogate, narrow 
shape, dark coloration (the elytra paler than the. pro- 
thorax); the dense, fine puncturing of the whole upper 
surface*; the fmCy adpressed pubeseciice; the long head, 
with conspicuous occipital groove; the rather small, 
rounded eyes; the somewhat parallel-sided basal portion 
of the prothorax ; and the asperate sculpture of the elytra, 
on the disc of which ro\vs of slightly coarser punctures are 
traceable. The apical joint of the antennae is as long as 
9 and 10 united in both sexo.s. The outer joints of each 
tarsus, and the basal half or more of the antennae, are 
testaceous. 

46. Macratria rufieollis, n. sp. 

Elongate, narrow, depressed, shining, finely cinereo-pubescent; 
black, the head nigro-piccons, the prothorax rufous, the palpi, 
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moil til -parts, antennae (the iiifuseate terminal three joints exeupted), 
the anterior and intermediate legs, and probably the poKterior 
tarsi [which are now wanting] in part, testaceous. Head small, 
rounded, closely, minutely punctate, without occipital grooi'e; 
eyes rounded, rather small; antennae short, slender, joints 9-i] 
abruptly widened, forming a detinite club, 9 as long as broad, 10 a 
little shorter, 1 1 ovate. Prothorav oblong-oval, as wide as the head, 
densely, finely scabroso -punctate, the sides becoming sub-parallel 
towards the base, the basal groove sharply deiined. Elytra moder- 
ately long, nearly tiviec as wide as the head, parallel in their basal 
half ; closely, finely, punctate, with an indication of faint imprc.ssed 
lines on the disc, the vestiture appearing uniscriately arranged. Legs 
short, the femora moderately thickened; basal joint of anterior 
tarsi about as broail a.s the tibia. 

Tjcngtb 3/y mm. 

Ilah. Natat., Umkoipaas R. {G. A. K. MarshaU), 

One specimen, presented to the Museum in 1901 . Recog- 
nisable by its small size, Antbiciform facies, oblong, rufous 
prothorax, iiifuseate, rather stout antennal club, small, 
dark head, and parallel-sided, depressed, obsoletely striate, 
black elytra. An isolated form. 

S,oufh American Speciej^. 

47. Macratria complanata, n. sp. 

Dilodcrately elongate, soinewliut depressed, feebly shining (till 
denuded), thickly clothed with fine, ad pressed, greyish pubescence; 
oKseurc fciriiginous, the head red, the antennae, palpi, moiith- 
jiai'ts, and legs (the slightly infnscatr bases of the fenioni ami tlie 
first po.sterior tarsul joint excepted) testaceous or rufo-tcstaccous; 
the entire upper surface densely, very finely punctate. Head rather 
large, rounded, subtruncate at the base, the occipital groove short, 
shallow (only visible from behind), the eyes rnoderalcly large, rounded ; 
antennae slender, joints 9-11 elongated and thickened, II consider 
ably longer than iO. Protborax elongate-oval, barely as wide as tlic 
bead, .scabrous, the basal groove deep. Elytra comparatively broad, 
moderately long, gradually narrowed from the base; the very dense, 
fine sculpture appearing somewhat granulate in places, the disc also 
witli irregular rows of minute punctures, the interstices almost Hat, 
the sutural and subniarginal striae sharply defined. Pygidiuni trifid 
at the apex. Legs stout, the femora strongly clavatc; posterior 
tibiae compressed, fc*ebly curved; basal joint of the anterior tarsi 
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oderatcly thickened, that of the posterior pair curved, not very 
oiigate. 

L(‘rigth mm. (??) 

H<ib. (Colombia. 

Two specimens, acquired by the Museum in 1844. This 
pecies. to judge from the description, must be very closely 
elated to M. jiUformis, Laf., from Cumana, Venezuela, 
;hich is said to have glabrous, shining lines along the 
Ivtral striae, the latter without distinct- punctures. M, 
mcca- Laf-, based upon a single ((J?) example from Nueva 
dileticia, Colombia, seems to have a longer head, the basal 
rroove of the prothorax almost obsolete, the elytra parallel, 
‘tc. The pygkliunv of the insect described is shaped as 
11 the female of M. incana, Champ, (r/. B. O.-Am., Coleopt. 
V. 3, pi. 9, fig. 9a), but the curved posterior tibiae are 
suggestive of the male sex. 

48. Maeratria canaliculata. 

ylacratria canalio-data, Pic, Le Naturaliste, 1890, p. 20. 
dacnilria maxima. Pic, op. clt. 1902, p. 21. 

Hab. Brazil [types], Sail Antonio, Bahia {Fnj). 

Two specimens in the Fry collection, labelled 

J/. <vmilicida(a, H. Deyr., doubtless belong to this species, 
which is one of the largest known rnernbers of tlie genus. 
They arc brown or blackish-brown in colour, with the palpi 
and antennae, and the legs in part, ferruginons; the vesti- 
ture close, long, and adpresserl, with scattered long, erect, 
bristly hairs intermixed; the head broad, siibtruncate and 
deeply cleft at the base; tlie prothorax broad, arcuately 
dilated at the sides anteriorly, and much narrowed behind 
(the laterally depressed basal portion thus appearing promi' 
neat), the faint median channel mainly due to the ai-range- 
moiit of the pubescence ; the elytra long, subparallel in 
their basal half, densely, confusedly punctate, not striate; 
the pygidium feebly emargiriate in q'; the basal joint of 
the anterior tarsi moderately stout. A/, maxima i.s said 
by Pic to be a dark form of M. canalicjdafa with the median 
depression of the prothorax obsolete, e.g. as in the 2 from 
Bahia, the from the same localit,y belonging to A/, mna- 
Uetdata. The present species is more elongate than A/. 
rcbiista, Motsch., and has a broader, deeply cleft head, an 
ovate prothorax, more finely punctate elytra, etc. Length 
(-8 tnra. 
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49. Macratria scabrida, n. sp. (Plate LXIV, figs. 2L 
genital armature ; 2 ditto, in profile.) 

o. Elongate, robust, subopaquo, thickly clothed "with fine, 
pressed, bixjwnisb-cincreons pubescence, with numerous pallid wert 
hairs intermixed ; nigro-piccons, brownish on the disc of each elytron, 
anteriorly, the palpi, mouth -parts, antennae, and legs (a patch on 
the femora, and the tibiae in part, of the posterior pair excepted) 
fenaiginous or rufo-tcstaceous j the entire upper surface very 
densely, finely punctate. Head short, transversely subquadratp, 
broadly truncate at tbe base, the occipital impression broad, shallow; 
eyes moderately large, rounded, prominent; antennae rather slender, 
joints 9-11 thickened and elongated, 9 nearly twice as long as 8, 

11 much longer than 10. Prothorax long, subcordate, broader than 
the head, widest before the middle, obliquely compressed on the 
flanks posteriorly, the basal portion rather prominent laterally, the 
basal groove shallow. Elytra much wider than the prothorax, 
long, narrowed from the base, without definite impressed lines {the 
sutural stria excopted) on the disc, the minute punctures conflutm, 
the surface appearing uniformly scabrous. Legs stout; basal joint 
of tbe anterior tarsi broad, that of the posterior pair not very elon- 
gate, Penis- sheath with the dilated outer portion oblong, broad, 
spoon-shaped, and furnished wilh a slender, hook-like process it 
the tip; the lateral lobe.s of the aedeagus long, hook-like, angukrly 
dilated biisally. 

Length 5 inni, 

Hab. Brazil, Rio dc Jaimiro {Fry). 

One male, with the remarkable geuital armature exposed. 
Recognisable, by the very dense, fine sculpture, the fine 
pubescence intermixed witli long, erect hairs, the reddisli 
limbs, the transversely .subquadrate head, the rather promi- 
nent eyes, the long, simple, subcordate prothorax, and the 
postei'iorlv narrowed, non-striate elytra., tbe usual suh- 
inarginal stria being almost obsolete. Compared witli the 
somewhat similar .ll, canescens, ( /hamp., from Mexico, the 
present species may be separated by the smaller, shorter, 
more tnuicate head, with broader occipital imyiression, the 
non-scrlato-punctate elytra, and the shallower basal groove 
of the prothorax. 

50. Macratria fissicips, n. sp. (Plate LXTV, figs. 22, 
genital armature; 22a, ditto, in profile.) 

{J. Elongate, robust, shining (when denuded), thickly clothed \nth 
long, coarse, rlccumbent, pale brownish hairs, with a few scattered 
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long, erect, brissUy hairs intermixed, the vestiture of the under sur- 
face dense and whitish; reddish-brown, the head rufesoont, the 
antennae, palpi, and legs (except the anterior knees, the internicdiato 
and posterior tibiae, a patch on the posterior femora, and the first 
posterior tarsal joint, which are infuseate) testaceous. Head short, 
broad, densely pnnctulate, rounded at tl]e base, the occipital groove 
broad, extending forward to nearly as far as the middle of the eyes, 
the latter very large ; antennae rather short, not very slender, joints 
(pll elongated and thickened, 1 1 slightly longer than 10; maxillary 
palpi moderately stout, joint 4 eultriform. Prothorax long, convex, 
broader than the head, arcuately dilated aiit('rioiiy and narrow at 
the baee (thus apyiearing cordate), densely S{‘a)jroso-punctate, the 
basal groove shallow' and rmry near the niargin. hilyfra shining, 
long, someW'hat convex, subparallel in their basal half ; closely 
puiictukte, without definite striae (the sutural and suhmarginal lines 
excepted), hut with rows of minute punctures down the disc to hc- 
vond (lie middle, the interstices broad, and with a line of minute 
granules along their outer edge. Legs long, stout; basal joint of 
anterior tarsi as broad as the tibia. Penis-sheath very long, slender, 
compressed, blunt at the tip ; the lateral lobes of the aedeagus long, 
slender, acuminate, a long, curved, slender, spiniform process arising 
from near the ba.se of each of them. 

Ijength 6 mm. 

H(d}. Colombia, ? Bogota {ex coll. F. Safeis). 

One male. This insect seems to be nearly related to 
M. goudoH funcki, Laf., from Colombia and Venezuela 
respectively, but it cannot be identified ivitb either of them. 
Compared with the Central- American M. pn’ncep/i, Champ., 
the present species is narrower and more convex, and it 
has the elytra less densely punctate, the prothorax more 
dilated anteriorly, the head rounded (instead of truncate) 
behind, 'and the occipital groove longer. M. fjfsiccps is 
tecognisablc from its American allies by the long, convex, 
cordate prothorax; the short, deeply cleft, basally rounded 
head; the large eye.s; the scriato-granulate, non-striate, 
shining elytra ; and the elongate, robust body. The genital 
armature is wholly diflcrent from that of M. scabrida and 
incarm, the only American members of the genus as yet 
dissected by me. 


bl, Maeratria egaensis, n. sp. 

Elongate, robust, moderately shining, tliickly clothed with fine, 
afipressed, yellowish pubescence ; reddish-brown, the head rufcscent, 
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the antennae, palpi, anterior legs (the knees excepted), and the 
femora and tarsi of the other legs, testaceons or nifo-testaceons. 
the entire upper surface densely, nimutely punctate. Head largp^ 
transverse, broadly tinineatc behind, the occipital groove vejy 
deep; eyes rounded, moderately largo, distant; antennae rather 
short, not very slender, joints &-11 thickened and elongated, \\ 
nearly as long as 9 and 10 united, 10 a little longer than 9. Pro- 
thorax long, almost as wide as the head, oval, much narrowed pos. 
teriorly, the lower basal portion but little dilated laterally, the 
basal groove tine and placed close to the margin, the surface finely 
scabrous. Elytra rather broad, long, subparallel in their basal half, 
confiLsedly punctulate, substriate on the basal half of the disc, with- 
out definite series of punctures, the interstices fiat. Legs moderately 
long, the femora strongly clavate; basal jomt of anterior taisi 
nearly as stout as the tibia. 

Length 5 mm. {q ?) 

Hub. Amazons, Ega (//. W. Bates). 

One specimen, injured by pinning. Smaller, less robust, 
and more finely pubescent than M. Jis,si<:ej)s] the head 
truncate behind, and with a shorter and deeper occipital 
.sulcus; the eyes smaller; the prothorax less convex, and 
less dilated anteriorly ; the elytra not so shining and riuich 
more densely punctate ; the antennae with a longer apiral 
joint. The "reddish-brown body, larger head, deeper occi- 
pital groove, less rounded sides of the prothorax, and the 
subparallel, less densely punctate, more shining clytm 
separate M. egaensis from M. scabnda. 

52. Macratria truncala, n. sp. 

Elongate, robust, shining, sparsely clothed with rather lonji, 
decumbent, cinereous hair.s ; black, the palpi, mouth-parts, and legs 
(the ba.ses of the femora, the knees, and the posterior tibiae and first 
tarsal joint excepted) testaceous, the two biusal joints of the antennae 
fusco-testaecous. Head large, subcpiadrate, broadly truncate at 
the base, closely, minutely punctate, the occipital impression alinod 
obsolete, tile eyes large; antenruie slender, moderately long, 
joints 9-11 elongated and thickened, 11 one-half longer than 10. 
Prothorax long, broader than the head, oval, widest anteriorly, 
obliquely comprc.=;sed on the flanks posteriorly, the ba.sal portion 
dilated laterally, tlie basal groove shallow; densely .scabroso-punc- 
tate. Elytra wider than the prothorax, long, rather convex, sub- 
parallel in their basal half, densely, coiilluently punctate, without 
trace of striae (the sutural stria excepted) on the disc. Legs stout, 
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tlic femora strongly clavate ; basal joint of the anterior tarsi large, 
fully as broad as the tibia, that of the iMsterior pair curved and not 
very long- 

Length 5,^ mni. ?) 

Uab. Brazil, Parana {Fry), 

One specimen. A robust, black, shining, sparsely cinereo- 
pilo.se form, with a transversely subquadrate head, dark 
aotennac, a large, subcordate pro thorax, and confusedly 
punctate, non-striate elytra, the legs .stout and in great 
part, testaceous. The basal joint of the anterior tarsus 
is so much thickened as to appear, at first sight, a con- 
tinuation of the tibia. M. iruncata is allied to M. ob^olela, 
Champ., from Costa Rica, from which it differs in the 
broader, black head, the shorter antennae, the anteriorly 
dilated prothorax, and the more densely punctured elytra ; 
the posterior femora, too, are infuseate at the base and apex 
onlv. not at the middle as in dZ. obsolela. 

j 3. Macratria crassimanus, n. sp. (Plate LX TV, fig, 23, 

(J, anterior leg.) 

Kloogate, ahiniiig (when denuded), the prothornx subopaque, 
thickly clothed with lino, a(]pi'e.sHod, fulvous or greyish pubescence, 
with a few erect hairs interini.'cc'd ; brown nr reddish-brown, the 
head usually rnfescent, the jirothorax and inetastcrniini soruetiine.s 
jiiceou.'!, the palpi, mouth-parts, antennae, and legy; (a largi' blackish 
patch on the posterior femora, and (he slightly infuseate posterior 
tibiae and first tarsal joint, excepted) testaceous. Head transverse, 
broadly truncate and feehly cmarginate at the ba.se, densedy, finely 
punctate; eyes very large, oval, coai'sely facetted ; antennae slender, 
long, joints 9 11 thickened and elongated, 11 one-half longer than 
10; maxillary palpi moderately stout, joint 4 cultrifonn. Tro- 
thorax about as wide as the head, oblong-u\ al, rounded at the sides 
anterinrly, obliquely rompi'essecl on the flanks po.stcriorly, densely 
scabroso-punctatc, the basal groove shallow Elytra moderately 
long, rather broad, subparallcl in their basal half ; finely, densely, 
confusedly punctate, with faintly impressed lines on the disc, the 
usual rows of punctures altogether wanting, the subuiargiiiul stria 
iiicotiiplotc and only just traceable. Pygidiiim simple. Leg.s long, 
the femora strongly clavatc; basal joint of anterior tarsi veiy stout, 
wider than the tibia in both sexes. 

Length nnn. (o 9-) 

Uah. Brazil, Petropolis [Graij), Rio de Janeiro, Macahi 
{Fry), Alto cla Serra in Bao Paulo {G. E. Bryant). 
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Apparontly' not uncommon in the neighbourhood of 
■Rio de Janeiro. The numerous specimens before me van- 
ereatly in size, and in the colour of the body, and also to 
some extent in the intensity of the clytral sculpture, two 
small males from jMacahi having the punctures more scat- 
tered and the interspaces smoother. In this species theie 
is no trace of a seriate arrangement of punctures on the disc 
of the elvtra, the basal joint of the anterior tarsi is greatlv 
thickened, the head is broadly truncate at the base, tlio 
eves are large, oval, and coarsely facetted, and the pos- 
terior femora are constantly fusco-maciilate. 


54. Macratria frontalis, n. sp. 

Mndcrately nlongate, niirrow, shining, the prothorax sub- 
opaque, the surface sparsely cinert?o-pubcsccnt ; piceous, paler 
beneath, the anterior half of the head, the palpi, antoimao, and leg., 
testaceous, the rest of the head rufeseent. Head transverse, as 
wide as the protliorax, broadly truncate and unimpressed at the base, 
closely, minutely punctate; eyes moderately large, not prominent; 
antennae vmy slender, moderately long, joints 9-11 elongated and 
thickened, 11 nearly twice as long a.s 10. Prothorax elongate-oval, 
compressed on the flanks posteriorly, densely scabroso-punctate, 
the basal groove incomplete. Klytra comparatively short, narrow- 
ing from the base, closely, fme ly, confusedly punctate, without im- 
pressed lines on the disc, the sutural and submarginal striae excepted. 
UgB long, the femora clavate ; basal joint of the anterior tarn veiy 
stout, wider than the tibia, that of the posterior pair curved; inter- 
mediate tibiae feebly siimale within. 


Length 3 mm. 

Hab. Amazoxs. Kio Junta [luwci’l [Trail). 

One example, labelled 12-11. xi. ’74, received by the 
Museum in 1897. A small, narrow form, piceous iti colour, 
with the anterior half of the head and the limbs testaceous; 
tlic head transverse, and broatlly truncate behind; the 
elytra comparativelv short, narrowed from the base, and 
not striate; the basal joint of the anterior tarsi o)g^fat]v 
widened. The eves an* smaller and less coarsely facetted 
than in the much larger M. crassimamis, the elytra, loo, 
are shorter and not subparallel as in that insect. 


Explanation of Plates LXIlI, LXIV. 

[*?ce Explanations fadwj the PnATES.] 




Explanatio^i op Plate LXIII. 

Kks. 1. 1 ^. Ege^fhiomiDia (n. gcii.) albilincafa, ("artor [Aiistralial; 
In, genital armature, in profile, 

2 Iclisfijgyia adusta, Pa, sc., var. rv-gosrt. Pic [X.S. Wal(‘s]. 

3 ci, 4 $. Iciislygna hifumis, n. sp. [X.S. Wales]. 

5 Q. IctlsUjgna te.nnis, n. sp. [W. Australia]. 

a Q. Ictisti/gnina (n. gm.)f\licornis, n. sp. [Brazil]; tin, antcmia. 

7 DiacuKina (n. gon.) )nnUifori% n. sp. [W. Africa]; Th, 

antenna. 

8 Q. Diacalla coinata, Pasc. [Australia]; 8flf, antenna. 

9 o- Egestria syi(urnVi$> Pasc, [Australia]. 







Explanation of Plate LXIV. 

Pig. 10(5. (n. gen.) sukiwllis. Blaokb. [Australia]. 

11 (5, Macralrioinma (n. gen.) lobigera, n. sp. []Se\v Guinea]. 

12 (5- Eurygenius scoparivs, n. sp. [\ilgiri Hills]; 12cr, abdomen. 

13 i5. Macmiria tcallacei, n. sp. [W'aigioii], antenna. 

14 5'. ,, gestroi, Pic [New Cuincfi], head, in profile. 

15 (5. „ giloloana, n. sp. [Gilolo]. posterior leg. 

16 (5. » leucozma, n, sp. [Borneo]. 

17 cJ. „ prtZ/jpft!?, JTot.scli. [Ceylon], protliorax, in 

profile; 17a, anterior leg. 

18 d*. ,, dilaiicollis, n, sp. [Perak]. 

19 (5- „ cirrala, n. sp. [Perak], bead, in profde. 

20 (5. ,, devtipp-S, n. sp. [Macassar], anterior tibia. 

21 cJ. „ ecabrida, n. sp. [Pio de Janeiro], genital arma- 

ture; 21f7, ditto, in pi-ofile. 

22(5- „ Jissicpps, n. sp. [Colombia], genital armature; 

22a, ditto, in profile. 

23 Q. „ crassimanus, n. .sp. [Hio de Janeiro], antcri o 

leg. 




( ^43 ) 


,V.ni. Uyuandroniorphous Agriaclos coridoi}. Poda> A 
coridon ab. Toystonen.<is, Pickett . By B ’ a' 
Cockayne, D.M., F.K.C.P., F.E.S, ^ 


[Read Maich 1st, 1916,] 

Peates LXV-LXXni. 

Thbee forms of Agriade^ coridon occur, in which the 
blue scaling difiers m amount on the correspondimr wings 
on the two sides. In females, ^YhicIl have a good 'deal of 
blue on tlie iund-wiiigs, it is not verv unusual to find the 
blue spots larger on one side than on the other or to find 
one or more diffuse patches or well-defined spots on one 
limd-wing unrepresented on the, other. In the second of 
these forms one fincls one or even more than one streak 
of brilliant blue scales. Such streaks are generallv con- 
fined to one wing, and are seen more often on the fore- 
u'.ng than on the hind-wing. The specimen figured is 
exceptional in having the fore-uing and tlie hhid-wiim 
oil opposite sides affected in this way. Both these forms 
are referable to ab. inaequolis, Tuft, hut thev are prob- 
ably due to different causes and for (Ids rea.,;Dn deserve 
distinctive names. 1 propose to restrict the name ah. 
macquahs to the second, or streaked form (PI LXXll 
figs. ] and 2), and to name the first or uncijually spotted 
foima ). m,m (nov. ab.), (PI. LXXIII, %s. 1 and Tbo 
fe llaN “ gyn-andioinorphoua 

thi. Rshicted scii..e, but it is doiibtliil if tliara is fuallv a 
mal, element in them nr in ab. mpar. Thnuih I im-e 

foms'/liave™'"’’" "■'■fmM-kcd .speei.,iel« of both 
have never seen androconia in either, excent iu 

w' on the riglit 

Thh ^ ^Mthout androconia on the left 

inequafe-tri^'’™'’ "i“‘ fc"' e.sceptions there is 
McVccomm "''"8s. and- the blue scales 

“«• article OT ^he^^' ^“''.se h,sir scales. In 

■•niAi e 7 if “Pt"'™';®, "'If), asymnietiy of size and 
NT, SOC. LONI). 1916. — I>AE'l' II, (dEC.) 
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bine scaling, published in the “ Entomologists’ Kecord;’ 
1914, I stated that they also fell under Tutt’s ab. mif. 
quails. Mr. Pickett has written recently at some leiigtli 
to prove that this is not so, and has named the focni ab. 
roi/stonends, extending it to include specimens \vit]j 
inetiuality in the size of the correspoTuling wings^ but 
without asymmetry of blue scaling. He says that Tint 
had never seen a specimen of ab. roystonensi^, hut a rofer- 
ence to “ British Butterflies,” voi. iv, shows that this i< 
not strictly accurate. On p. 6 of this work Tutt desehbf.-s 
a specimen taken by Dr. Hodgson in 1888 near Brighton 
as a tciatological example [Od], and refers both to the 
extra blue scales and to the smaller size of the hluc-scaled 
wings. On p. 30, where he describes ab.,w</c^nff/k he 
specially re feu s to it a.s an example of the aberration. 
Fortunate I V I have examined it microscopically, and 
have seen androconia and coarse hair scales on the 
smaller right fore-wing and androconia on the smaller 
hind-\vi]]g. Like, the Royston specimens it is undoubtedly 
gvn andromorphous. 

' In the “ Entomologists’ Record,” 1914, 1 gave descriptions 
of six complete dissections of Royston gynandromorplis, 
and in the Journal of Genetics, 1915, I described a sevoiiih. 
On this rather meagre material I ventured to make some 
generalisations, for which I hoped to obtain further sup- 
port at a later date. This I have been enabled to Jo by 
fresli material obtained in 1915 by my own efforts and 
through the kindness of my friends. 

Ill tills paper I propose to discuss these peculiar 
gynandromorphs, including all specimens coming under 
Pickett's ab. mistoiteffsis, with a complete account yd 
mv new dissections, dealing with them under the fullowin? 
headings. 

1. Gewjraphical range. 

2. Faniily and her^iiary character. 

3. Analowy ofintermd and external genitalia. 

4. Psychology. 

5. External a yppAirance. 

b. Theoretical discussion. 

Geogr.u^hical Ratsce. 

The vast majoritv have been taken at Royston on the 
borders of Hertfordshire and Cambridgeshire, where tJie} 
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occur year after year. They are very scarce, and, since 
cannot be distinguisbed in flight from normal females, 
tbev may be overlooked very easily, I estimated roughly 
that one^ was present in every 2000 females, and Pickett 
he took 66 amongst 60,000 females, or approximately 
one in 900, 

Mr. P- Bright has a specimen taken at Tring in 1809. 
Mr A. E. Gihbs made a preliminary investigation of the 
'Pniiif and Dunstable chalk hills in 1915, and, although 
the weather was very unfavourable, two specimens were 
captured near Dunstable. T examined the Tring and 
Diinstable specimens, and found that they agreed with 
Kovstoii examples in having the wings uu one side smullcT 
than those on the other and dusti'd with blue scales, 
coarse hair scales and androconia. 

These speciniens from s\i(;li outlying hK-alities in Hert- 
fordshire and Bedfordshire suggest that wherever coridon 
occurs in these counties gynandromorplis of tins hind will 
he found. The only specimen, of which I have certain 
knowledge, taken outside these counties is the one already 
mentioned in the Hodgson Collection at, Cambridge, set 
on a gilt pin and labelled Bevingdean, 7. 9. 1888.'’ 
According to Tuft this is Bevendean near Brighton. The 
(fvnandromorphous specimen captured by Briggs on the 
Sheep Leas, Horsley, Surrey (Entom., xx, p. 266), is 
stated by Tntt to be female on the left side and male on 
the right side, with the 7vings dighthj smaller on the male 
die. This reduction in size of the wings on the male side 
makes it probable that this is an instance of the same 
phenomenon. 

The great excess of females over males at Royston 
has ltd to the suggest ion that there may be a connection 
heyveen it and the prevalence of the preponderantly 
female g}mandromor])hs. Some evidence of this may 
be obtained by noting whether it occurs at Tring and 
Dunstable and elsewhere in Hertfordshire, and in the 
Brighton district. 

Familv and Hf.rkdttary Character. 
know that gynandromorphism of various kind.s. 
may be familial or hereditary. Though direct proof that 
it is familial is laclcing in the case of the Royston gynandro- 
morphs, there is circumstantial evidence in favour of its 
being so. They are so rare that one may search for a 
TRANS. ENT. SOC. LOND. 1916. — PART H. (DEC.) R 
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whole day or more examining thousands of females and 
not find a single gyiiandromorph, and then one may 
two or three close together in a very short time. 

This fact has been noticed by Mr, Newman and Mr. 
Pickett, both of whom have collected very extensivelv 
at Royston, and by other Entomologists. My own ex- 
perience strongly supports the view that several may 
occur in one family. 

In 1914, one evening w'hen coridon was beginning to 
settle down for the night, I found two 6n neighbmirintr 
plants of knapweed, and two others only a few yard.s 
away. All four were very perfect and probably had 
emerged quite recently. 

Last year I had a still more striking experience. I 
went to^thc locality too early in the season and found 
that coridon xvas scarce and that fe^Y females had emerged. 
Mr. Newman told me that in three days he had not captured 
a single gynandromoiph. Yet on July 2r>th, in one small, 
rather isolated piece of ground, where not more than fifty 
females were living. I took five gynandromorphs, and a 
sixth specimen' with the wings smaller on one side but 
without anv blue scaling. All these had emerged quite 
recentlv. aiid none had ova descending the oviducts. Two 
other gvnandroinorphs were taken elsewhere on the downs. 
On Jiilv 28th T took a speed men with one side small ami 
with two blue scales and a coarse, hair scale on the .siiifill 
.side on the same bit of ground, and on August l.st took 
four more g)’iuindromorplis and another female with the 
wings unc(pial, but with only tivo blue scales on the small 
sidet all on exactly the same spot. Prolonged search 
elsewhere oidv yielded two more. All the ones taken clo.se 
together were Very freshly emerged, and were probably 
mernhers of a single family. . 

In descj'ihiiig the internal and external organs in tins 
species 1 have continued to use the names adopted m my 
earliest papers. Dr. Chapman, however, has very knidv 
written to me and told me that he consideis the orgmi i 
have named the crrpnt burme to be the entire kirsu copv- 
latrix, and that what I call the hurm cojmlatrix is notlmig 
more than a specialised chitinons arrangement for ex- 
' truding the long tubular prop or hypostema with its 
cbitinous genital opening. He names this the rein oi 
henia. His views are probably correct. Bub the subject 
is a difficult one, as it is uncertain what structures ui 
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the Plebeid Blues are homologous with those found and 
iiaiJied by Bierce and Burrows in tlie Nochddue and Geo- 
tnelridoe^ and, indeed, whether the prop and rein have 
anv honiologues in these classes. Under these circnni- 
stfinces I must be content to leave iny diagrams to show 
inv meaning without in any way insisting on the correctness 
of my nomenclature. 

Anato.my O'? Internal and External Genitalia, 

The following arc descriptions of eighteen g}Tiaiidro- 
inorphs, fourteen examined in a fresh condition, four 
after preservation in spirit, all taken at Koyston in 1915. 
For the four specimens in spirit I am iiidi'bted to Mr. 
H, B- M'illiums. There are also descriptions of four 
Specimens with iDiequality of size, but without andro- 
conia on the small side. Three had one or two blue 
scales on the small side, the fourth liad none and is, I 
believe, unique. The specimen described by Pickett as 
having no blue scales has at least one. 

Xo. 1. Forc-wiiigs, right 16 mm. in cxpan.se, left la mm. T)iseal 
spots ringed with white on both sides, ab. albicinda, Tutt. Many 
blue scales on right fore- and hind-wings, nnmerons androconia 
and coarse hair scales. Ovaries and cement glands equal and 
normal, Spermatheca present. Caput hirnaa {bnrm copida/rix, 
ChajJiTiaii) and ductus sarninis ahseni. Eein and pi-op present. 
External genitalia symmetrical and like tho.se of normal female. 

No. 2. Fore- wings, right IIF75 min., left 14 mm. Blue scales 
with numerous androconia and coarse hair scales on left fore-wing. 
Underside ab. parisiensh, (Jerh., on both sides. Ovaries and cement 
glands equal in size and normal. Bursa copulatiix, caput bursae, 
ductus 'seminia and spermatlieca normal. Caput contained much 
dark-coloured inateriaL External genitalia symmetrical and like 
those of normal female. 

Xo. 3. Fore-wings, right 16’25 mm., left 15‘75 mm, T'ndcr- 
side almost symmetrical. Discal spots on upperside ringed with 
white, pale blue ’ivedgea internal to lunules on both hind-wings. 
-Many blue scales and androconia on left fore- and hind-wings, 
coarse hair scales on left fore- wing. Ovaries .symmetrical. Caput 
bursae of ahwrtml shape (Fig. 4). Ductus seminis represented by 
a hUtid remna:nt leading from common oviduct. Cement gland 
on left side small, on right side ahnost entirely aborted (Fig. 5). 
iSpeimatheca normal. Caput bursae empty. Esteinal genitalia 
symmetrical and like those of normal female. 
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\o 4-- Fore-wings, right 15 inm., left Ih mni. Cnderaide oolout 
and spotting synnnetrical. Blue scales with numerous andre- 
conia and coars(^ hair scales near apex and along posterior margin 
of right fore-wing. Blunting of ai>ex. Only two or three blue 
scales on right hind-wing. Ovaries and cement glands synimefricat. 
Other organs present and normal. Caput bursae contained much 
dark material. External genitalia symmetrical and like those of 
normal female. 

Xo. 5. Fore-wings, right 14-5 mm., left 16 mm. Blue sealing 
diffuse but slight on both wings on right side. Androconia iiunier- 
ous, Underside alike on both sides. Ovaries and eeuient glands 
symmetrical. Other organs nnrniaL Caput contained a little 
granular material. External genitalia symmetrical and like those 
of normal female. i- • 

Xo. 6. Fore-wings, right 17 mm„ left 15-5 mm. Lndeisub 
colour and spotting symmetrieal. Blue stales, coarse hair scidcs 
and androconia numerous along posterior border of left fore-wing, 
diffuse blue scaling on left hmcl-wing. Ovaries normal and sym- 
metrical. Cdmtnl glands symmetrical but small Bursa, caput 
and ductus sc minis normal,, spermatheca. nodular {Fig. 6). 

Xo. 7, Fore-wings, right and left 13 mm., hind-w.ngs, right 
11 mm left 10 mm. Xo blue scales on fore- wings, dense patch of 
blue scales with androconia near anal angle of left hind-wiug, and 
reduction of lunules. Slight asymmetry of spotting on underside. 
Ovaries small but symmetrical; cement glands normal and .syui- 
metrical. Bursa, caput, ductus seminis and spermatheca iimiml 
Caput empty. External genitalia symmetrical and like those of 

normal female (PI. UXVII, fig. 2). „ ^ ^ 

Xo H Fore-wings, right 16-5 mm., left lo mm. H.B.B. Dif- 
fuse but thin blue scaling over wings on left side. Xumerous cohisc 
hair scales and androconia. Lunules small on left hind 
Upix-mdc colour .end undorcido colour end al.kc on W 

side, Ovuries and cement glands normal and symmetrical, into 
organs present .and normal. C'ajud burme empty “1 *«"»« '• 
shtiff' (t'iK' 2). B.rternal genitalia symmetrieal and like those 

normal female. , - , „ ti R \V Fvtcn- 

Xo 9 Fore-wings, right 16 mm., left 1/ mm. 

sive diffuse blue scaling rvitli numerous androconia o both 
on right, coarse hair scales numerous on right fore-nrog. . 
facies the same on both sides. Ovaries and — f f »" 
and c,ual. Cafui bursa, a, a 

prop present. Other organs prcsRiit and normal. Extern g 

symnietrical and those of normal female. 

Xo. 10. H B W. Wings smaller on right but too little a 
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to iHcasure accurately. Small patch of blue scales -with many 
aiidroconia near apex of right fore -wing, nninerous blue scales and 
aiidrooonia on right hind -wing with smaller lunules. General facies 
alike on the two aides. Ovaries and cement glands normal and 
svnitnetrieal. Bui-sa, caput and ductus seminis norniah Caput 
empty. Sperwatheca branched (Fig. 7). External genitalia sym- 
nictrical and like those of normal female. 

Xo. H. Fore-wings, right 16 mm., left 17 rnm. H.B.W. General 
facies alike on both sides. Blue scales most numerous near posterior 
maigina of fore- and hind- wings on right. Androconia numerous. 
Lunules on rigid hind-wing reduced. Ovaries and cement glands 
normal and symmetrical. Other organs present arid normal. 
Caput empty. External genitalia symmetrical and like those of 
aormal female. 

Xo. 12. Fore-wings, right 15*5 inm., left 16 mm. Co.sta o 
right fore -wing curved. General facies alike on both sides, discal 
spot.s ringed with white, ah. albicincla, TiUl. Diffuse blue sealing 
of both wings on right. Lunules reduced. Androconia and coarse 
liair .scales few in number. Ovaries and cement glands large and 
SYminctrical. Other organs present and normal. Caput empty. 
E.xtmial genitalia symmctncal and like those of normal female. 

Xo. 13. Fore- wings, right 15 mm., loft 10 mm. General facies 
alike on both sides. Blue scales diffuse but not numerous on both 
wings on right. Amlroconia numerous even amongst purelv brown 
scales. Ovaries and cement glands nornjal .and symmetrical. 
Other organs present and normal. Caput bursae full of dark 
material. External genitalia symmetrical and like those of normal 
female- 

Xo. 14. Fore- wings, right 10 mm., left 15 mm. Blue scales, 
coarse hair scales, and androconia numeioius on the left fore-\\ing^ 
local patch of blue scales without androconia on the left hind-wing! 
Xo reduction in size of limnlcs. General facies alike on both sides, 
uuuei-side near ab. parlsiensis on both sides. Ovarins and cement 
glands normal and synunctrical. Other orgams imesent and normal. 
Caput empty. External genitalia symmetrical unci like those of 
iiorinal female. 

Xo. 15. Fore-wing.s, right 13 rmn., left i:p5 mm. Right fom- 
wmg: numerous blue scale, s, coarse hair .scales and androconia diffused 
over surface. Right hind- wing has only about 33 blue scales with 
one androconia! scale. General facies th(> same on both sides. 
Jvaries and cement glands symmetrical and normal. Other 
organs present and normal. Caput empty. External genitalia 
symmetrical and like those of normal female. 

Xo. 16. Fore-wings, right 16'4 mm., left 1.5-5 mm. Stripe of 
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densely packed blue scales, coarse hair scales and androconia on 
left fore- wing. Xo blue scales on left bind -wing. Ovaries and 
cement glands syminctrical and normal. Other organs present 
and normal, Caput empty. External genitalia symmetrical and 
like those of normal female (PI. LXV, fig. 1 ). 

No. 17. Fore-wings, right IG'5 mm., left 17*5 mm. Fades alike 
on both sides, very dark colour. Very small patch of blue scales, 
coarse hair scales and androconia along posterior border of right 
fore-wing. The patch is only just visible to the naked eye. Xo 
blue scales on right hind- wing, but obvious reduction in total area 
and in size of lumiles. Ovaries and cement glands symmetrical 
and normal. Other organs present and normal. Caput contains 
granular material. External genitalia synnmctrical and like those 
of normal female (PI. LXVIH, fig. 2). 

Xo. 18. Fore-wings, right 10-25 mm., left 14 mm. T.cft liind- 
wing smaller than right. U 2 >pci'side facies the same on both 
.sides. Underside, right typical, left ah. parisie)ms. Left antcmia 
shorter than right. Left fore-wing has one blue scale near apes 
a.nd a blue scale and coarse, blue hair scale near posterior border. 
No androconia seen. Ovaries and cement glands symiiietriral 
and normal. Other organs present and normal. Caput empty. 
Extcriial genitalia symmetrical and normal (PI. LXXI, fig. 2). 

No. 19. Both wings smaller on the left side, right fore-winn 
17 mm., left 16 min. General facies alike on both sides. One 
blue scale, external to discal spot on small fore-wing. LuouIk 
slightly reduced on small hind- wang. Internal and external genitalia 
like those of normal female. 

No. 20. Both wings .smaller on the right. Internal and external 
genitalia like those of normal female. 

No. 21. Fore-wings, right 17-25 mm., left lO'o mm. Very dark 
specimen. Marked reduction of size of lunulcs on the small left 
hind-wing. Careful microscopic search revealed no blue scales and 
no androconia. Ovaries and cement glands equal in size and large. 
Other organs pre.sent and normal. Caput contained granular 
material. External genitalia symmetrical and like those of normal 
female (PI. LXIX, fig, 2). 

In addition to above complete dis.seetiojts paitjal ex- 
aminations were made of sixteen gynandromorplts, taken 
in Augnst and September 1915 at Roy,stoi.) by -Mr. L, 
Newman, and set and dried by liini in the usual wav. 
They were treated with potash, and though minor ab- 
normalities may have been overlooked an almost pej'fect 
dissection was carried out on some of them. In sc\'cii. 




fiG. 1.- -Normal bursa copulatrix (bursa with prop and rein of 
Chapman). 

Fio. 2- -Biirsa with abnormally shaped oaput (dissection Xo. 8). 

Fig. 3. — Bursa with abnormal caput and durtuft se.titinis aborted 
(dissection Xo. 3). 

Fic. 4. — Bui’sa with caput and ductus seminis absent ((iissectioii 
No. 1). 

Fig. 0. — Rudimentary cement glands and blind duclufi bursae 
(dissection Xo. 3). 

Fig. (>. — Small but symmetricid cciuent glands and nodular sper- 
mathcca (dissection Xo. b). 

Fig. 7.' Branched spermatheca (dissection Xo. 10). 

Fig. 8. — Normal 9t.h and lOth abdominal seginynt.s. 

Fig. 9. — Tenth abdominal segment showing each half of the o-vi- 
positor widely spread instead of parallel. 

a. Oaput bursae, {bursa copulatrix : Chapman). 

b. Prop or hypostema (Chapman). 

c. Bursa copulatrix (rein or henia : Chapman). 

d. ductus seminis {ductus bursae). 

e. Cement gland. 

/. Sperniatheca or recepiaculum seminis. 

g- Ovipositor with rods (lOth abdominal segment). 

h. 9th abdominal segment with ixids. 

251 
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all the internal organs were recognised and appeared to 
be like those of nornial females. In many others the 
cement glands were recognised and the ovaries, tliomrh 
the ova were swollen up and destroyed. In all sixteen 
the huTsa copulatrix with its capttt bursae was present 
In twelve the caput was noticed to be empty, but in two 
some dark-coloured material was present. The external 
genitalia were examined in all sixteen. In none was anv 
asymmetry discovered, and in none was any male .struc- 
ture present. In one specimen the tw^o halves of the 
ovipositor were widely spread instead of lying parallfl 
to one another. This defect was noticed when the insect 
was captured, and must have been due to an injiirv occur- 
ring shortly after emergence, ’while the chitin \Ws still 
soft, or to an error of development (Fig. 9). • 

I have dissected completely twenty-five undoubted 
gynandromorphs, for in specimen No, 2 (“Ent. Rcc./’ xxvi 
p. 221) I found androconia in a later search, and can 
summarise the results as follows. Tlic ovaries were 
normal and .syminctrLeal in tw^enty-four, in one they were 
symmetrical but each ovary had only three follicles instead 
of four. Departures from the normal number of four 
follicles in each testis and ovary are rare, except in priinarv 
somatic or genetic hermaphrodites. Doncaster has ob- 
served six in eaeh ovary in an otherwise normal female 
Abraxas grossulariata. Reduction in the size of the 
cement glands wns noticed twice, and partial abortion of 
one of the glands in two other cases, l^lal development 
of the spormatheca was also met with. The most note- 
worthy errors of development occurred in cormeetion with 
the bursa copulatrix, its caput and the ductus semims. 
It w'as possible to examine these structures in fortvonc 
gynandromorphs. 

Normally the ductus seminis arises from^the bursa at 
the same point as the caput bursae, or, according to Chap- 
man’s nomenclature, at the very commencement of the 
tubular bursa. In two specimens the caput hursoe (or, 
according to Chapman, the entire bursa) aud the ductus 
seminis were absent ; in a third, the caput (or entire hiirsi>) 
’R^as absent and the ductus represented by a blind rudi- 
ment entering the common oviduct; and in a fouitli. 
though the caput ’was present tlie ductus seminis was 
entirely absent. In all these the prop and rein of Chapman 
were present and normal in appearance. Probably the 
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abuoniialities found in the other specimens would not 
have interfered with the production of fertile ova, but in 
these four they must have led to complete sterility. In 
three specimens, though the caput was present it was 
abnormal in formation (see figures). 

ju the thirty-nine Kpe<nniens, where the point was 
noted, a variable amount of granular material was seen 
in the caput bursae in twelve, and in some it had become 
very dark coloured and coiispicuou.s. In twenty-seven 
the* caput was entirely transparent and empty. Of the 
specimens described in the ‘‘ Ent. Record,” xxvi, p. 221, 
ffranular material w'as present in numbers 4 and 6 and 
absent in 1, 2 and 3, and it was also absent in the one 
described in the Journal of Genetics. 1915. In twenty 
normal females taken as controls, including three ab. 
wuisyngraphi, this granular material was JuMiced in 
eighteen, it was absent in two. Unfortunately the material 
was not examined in a fresh condition. Proionged boiling 
in potash did not make it transparent. After boiling, the 
caput in several instances was opened and the dark debris 
was tested but failed to give either Millon’s or the biuret 
reaction for proteids, a failure whicdi is not surprising in 
view of the treatment to which it had been subjected. 
The material is probably altered semen, and could only 
be present in females after ferlili.sation. If this view is 
correct, its presence; in so fcAV gynandromorpbs .shows that 
a much smaller proportioir of these had been fertilised 
than of normal females. 

PSYCUOLOOIY. 

Of the psychology of these gyiiandromorphs I have 
littb information to offer. Their rarity and the enormous 
numerical pr^ipmiderancc of females o^'er males at Royston 
makes it very difficult to take any observations. 

I have never seen a, gynandromorph being courted by 
1 male, nor found one paired. Mr. Newman, with a wider 
experience, has never seen one courted or paired. .Mr. 
Pickett says he has paid special altenfion to tliis point, 
and in no year has he seen one paired or being courted 
by a male. There seems to be no physical reason wliy 
this should not take place, and only in a verv small pro- 
portion does there appear to be any anatomical obstruc- 
tion to fertilisation or oviposition. If jiiy suggestion 
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about the condition of the bursa be a correct one fertih^ij. 
tiou does occur in some of tfiese gynandromorphs, tliou^ri, 
less often than in the case of normal females. 

Since 1 wrote tliis 1 have asked Mr. Bethiine-Baker anil 
Dr. Chapman for their o])inions. The latter wrote : ’• 
to the dark contents of the bursa I am ignorant, bur havi* 
supposed it to represent some change (decomposifiou ;) 
in contents offer pairing.'’ Mr. Bethune-Bakei has nolio-.(j 
its presence, and thinks it is found only after fertilisatiou/' 

Extern A 1. Altearance. 

The vast majority of the Hoyston gynandroinorph.s 
show the reduction in wing area accompanied by tiin 
presence of blue scales, coarse blue hair scales and amlin- 
conia oii one side only ; I ha,v(‘ seen more than two liiniiln'i] 
of these myself. Tn inost specimens the fore-wing appciJis 
to be more ad'cctecl than the liind-wing. but the revew- 
mav be the case. Occasionally only the fore-wing or only 
the hind-wing may have the abnormal scales, and rls.' 
'other wing on the same side iTiay sho-w a rcducllon in 
size or mav appear to be exactly like the one on the oppodi- 
side (PI. LXVIT, fig. 2). In some, coarse hair scales are 
rare and in otliers androconia.. Ju some the lunules .show 
no reduction in size. 

The .situation of the blue scales is variable, but they are 
usuallv most dense on tlie part furthc.st from tlie thorax 
and distal to the central spot, or along the posterior border 
in the fore-wing, and in the hind-wing also they arc mo^t 
abundant in situations distal to the central spot. Tlas" 
are ju.st the .situations where blue scaling is not found ni 
the blue females, or where it becomes least abundant. 

* In order to throw li<rl)t on the nature of the brown jtiiitiriil 
in the bursa ropulatri.x, i dissoctcil in August 1916 three femak- 
of A. coridon taken in eop.. three virgin females .'UiH two namlo'- 
morptis in very fre.sh condition. Two of fertiUsed femak's hatl tli>’ 
bni'sa quite full of brown niaterial, wiiieli under the nnrruscejH' 
appeared ainorphoiis and granular and Wins mixed with laiLV 
numbers of living sperinato/.oa, tlic third had very little lawn 
material but s]K'rmato 7 .oa were alvundant. Tn the virgin Einak'S 
and gvnandroinorjib.s tlu-re was no granular brown inalena! iur. 
no sixn'iiiatozoa were lU’e.sem. This makes it almost certain TliaT 
llic brown material is only pn-.sf-nt after fertilisation, Jmd it !> 
probably tlui secretion of the glaridulae acccssoriae of the iwo--. 
The bursal contents of Ornilhoptem hchna gave marked JIillmiiaK 
biuret reactions. The two gynandromorphs, ab. rot/stonensi’% shovu‘< 
normal and symmetrical internal and external genital organs. 
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Blue scaling may be extremely niarked as in my speci- 
mens (Journal of Genetics, PI. xxi, lig. 6, and Id. xxii, 
ficf 7). or very scanty as in a specimen in Mr. T. W. Hall’s 
coiloction, which has about fifty blue scales with a few 
androconia near the apex of the small fore-wing. I liave 
another specimen showing reduction in size of the wings 
right side, especially of the hind-wing. It has 
onlv four blue scales and no androconia on the fore- 
wing. hut there are a few additional blue scales on the 
hind-wing with one or two coai’.se hair scales and some 
androconia (PI. LXVIII, fig. 1). 

Another with only a small patch of blue scales, coarse 
hair scales and androconia is Xo. 17, and here (here is 
reduction in size of the hind-wing wdth no abnormal scales 
(PI. LXVIII, fig. 2). From these the tran.sition is only a 
sliMit one to spccinums such as Pickett’s (Journal of Gene- 
tics, PI. xxii, fgs. 11 and 12) and to the .specimens No. 18 
and 19. These have the reduced size, but no androconia. 
Onlv one or tw'o blue scales are present, but they lie in 
tho.se areas wliero blue scaling is coinnionest in gynandro- 
iiiorphs and only present in the bluest normal females. 
Thev are, however, rather dark speciineii.s with but few 
basal blue scales. In No. 18. loo, there is .a single bine 
hair .scale. Mr. Pickett po.ssesscs a specimen of ab. semi- 
!ip\yrapka with no androconia and no (a)a7‘.se liair scales, 
but with marked difference in size on the two sides. No. 
'21 is quite remarkable; it sliows no sign of faulty expan- 
sion, and yet there is marked difference in the size of the 
wings on the tivo sides, and with it a marked reduction in 
the size of the lunules (PI. LXiX, fg. 2). 

I think that these very unusual speeirnems arc really 
of the' same nature as the other.s, hut the evidence of their 
gynaudromorphism is masked. The reduction in size is 
a leinarlcabk feature, Li A, condou the male is consider- 
ably larger than the female, and in the six or .seven halved 
or nearly halved gymindro morphs recorded, the mule side 
lias been larger t han tlie female. Yet in the predominantly 
female gynandromorphs of Rovston the side showing male 
characters is smaller and, as a rule, the more marked the 
male characters are the greater is the reduction. Local 
areas which show" many blue .scales show' parallel reduction 
in size, and so lead to defonnitv of wing, .such as blunting 
of the apex, curving of the costa or indentation of the 
margin of the wing. 
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In addition to the specimens showing male characiets 
and reduced size on one side only, there arc a few exampl^j 
known which show them on both sides. Some are figured 
here, others in the Journal of Genetics. All the fornix 
known so far can be classified in the following way : - 

I. Unilateral or halved Gynandromoiyhmn. 

(«) Both wings reduced, blue scales, coarse blue hair 
scales and androconia present. It is not very unusual to 
find no hair scales and no androconia on the hind-wing. 

{b) Fore-wing or hind-wing alone showing the abnormal 
scales; the other wing u.sually reduced, but .sometimes 
normal in .size. 

(c) Both wings reduced, androconia absent. Only one 
or two blue smile.s preseiit, and either none or one or two 
coarse hair scales. 

{(1) Wings reduced; no abnormal scales present. 

1 1 . Bilat eral Gynandrom orphism . 

(u) All four niiigs affected, but generally utieqiiallv 
(Journal of Genetics, PI. xxil. figs. 8 and 9). Another 
specimen similar to fig. 8 is in Ur. P. U. BrighFs collection. 

(6) Throe wiug.s an'eded (PI. LX\ I, fig. 1). This is in 
Mr. Piclcett's collection talon i at Koyston 1915, and in 
addition to blue scales it lias coar.se bine hair scales on 
both fore-wing.s. Androconia a, re numerous on the left 
hind-wing, unconiMion on the right fore-wing and very 
scanty oi\ the right hind- wing. 

(c) Two wings alTected (PI. TjX\T, fig. 2). Taken hy 
Mr. Leeds at lloyston, 191.5. Blue scales not verymuner- 
oils. Onlv one or two coarse hair scales, and only one 
androconia! scale seen on each fore-wing. No incquatiiy 
in size. 

{d) Reduction of size on one side; blue scales, coarse 
hair scales and aiidmconia on the other (Journal of 
Genetics, IJ. x.\ii, fig. 19). 

in. Uros.sed Gjinandwmoiphism. 

Specimen taken by .Mr, Pickett at Royston, 191-5. Be- 
duclion in size with presence of a number of blue scales 
coarse hair scales and androconia of left fore-wing, 
diictiou of size with prescinre of numerous blue scales and 
androconia of right- hind-wing (PI, LXVll, fig. 1). 
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vetv inipcniant point to consider is the condition of 
^{^0 ffeneral somatic oharueters on the two sides of the 
bodv'^in these blues. Examination of a great, number of 
spcinums has convinced me that they are almost invariably 
(}u‘ same. 

Females of coridon vary in colour on the uppersido from 
t)aic' brown to almost black. Some have the spot ringed 
Ifitfa white ab. albicinda, Tutt, others have whitish spots 
iiUcriial to the lunulcs, and tlie amount of blue at the 
base of the wings is very variable. However marked any 
of those characters may be in a gynandromoi'plr they are 
present on both sides alike. The ground-colour of the 
underside also is variable, but as in jiormal specimens so 
in wvnandro morphs it is the same oil botii sides, i have 
one a pecniiai' silvery wliite on both .sides, and another 
of a most unu.sual chocolate, brown colour on both the 
gymindroiuorphous and the normal .sides. 

Spotting often shows slight a.s>’mme,tvY i)i normal 
females, and slight asymmetry is still commoner in 
{Tviianclroniocphs, owing to the diJfetvoieo iji si/ji and 
shape of the wings on the two sides; but here again the 
pattern is approximately symmetrical, 

I have three specimens ab. parmensis, Gcrli., on both 
sides, one with basal spots obsolete, gronvid-colour pwik; 
(rrev and a strong browni liiio near the margin on both 
sides, and another is a weD'iJiarkcd e.yample of ab. crassi- 
pmeia, Conrt., on both sides. Tsvo specimens figured 
show great asymmetry, but the difference in size is 
so marked that it can probably be put down to this 
cauise and not to a real diflerejice of somatic constitution 
on the two sides. The only sp^nimen I have seen in 
wliichthe difference is .such as to jnakc )nc .suspect a true 
segregatioit of somatic characters, heterochroism, i.s figured 
in the Journal of Genetie.s (PI. xxii. fig. 12). There is 
gre.vt difference in si;?e, which makes one. .suspect that it 
is a gynandromorph, thougli I know one instance of simjde 
heterochroisrn where tlie a.sy]]uneti'y of size is e<jually 
great, The presence of a blue scale on the small side 
still further .sugge.st.s a segregation of secondary sexual 
characters. 

The most .sirikhtg proof of the identity of .somatic 
constitution on the two sides is afforded hy tJie specimens 
of ab. semisyngrapha, Tutt, which show gynaudromorph- 
ism. My own specimen is figured (Jounial of Genetics, 
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Pr. xxii, fig. 14rt). A second was captured by Mr, 1], 
Williams at Royston, in 1915, and has aiidroconia on both 
wdngs on the right side (Ph LXX, fig. 2), and a tbhjj 
taken by Mr. F. W. J. Jackson at the same time and 
place, also has androconia on the small misshapen side 
(PI. LXX, fig. 1). 


Theoretical Discussion. 

A good deal of evidence has accumulated- to prove tliat 
sex and secondary sexual characters arc Mendelian unit 
characters, and that although closely linked thev are 
probably separable. There is even some evidence to 
show tW' the secondary sexual characters themselves 
may be separable into more than one unit character, h 
is thought that the character for sex is carried by a special 
chromosome sometinies recognisable microscopically, and 
that secondary sexual characlers are probably carried bv the. 
same chromosome. It is probable that ordinary gynandro- 
morphs are produced by unequal chromosome divisions at 
the first cleavage of the normally fertilised ovmn, and 
that in this unequal division both the units for sex and 
for secondary sexual characters participate. Hence sncli 
individuals are likely to be true genetic hermaphrodites, 
having the gonad, external genitalia and secondary sexual 
characters peculiar to one sex on the one side, and tliose 
peculiar to the other on the other side. 

In the Royston gynandromorphs the condition found 
is quite different from this. In the considerable numlKT 
examined the gonads, internal and external genitalia have 
always proved to be female, The dissimilarity on the 
two sides is confined to certain secondary sexual char- 
acters, male scent scales or androconia, coar.se blue hair 
scales and blue scales of ordinary shape, all of which 
together may perhap,? be a single Mendelian character. 
The irregular division, which 1 suppose to be the cause 
of this, must be confined to that part of the chromosome 
bearing this character. The factor for sex in the chromo- 
some must he unaffected because both gonads are female 
and are invariably equal iii size on the two sides. There 
is some evidence that the unit for the accessory internal 
genitalia and for the external genitalia is independent of 
that for the gonads and it must also be unaffected; for. 
although the internal organs are occasionally imperfeetb' 
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f{nnit*d, they are always wholly fejiialc and almost always 
svmnielrical. In the two specimens in whicli one cement 
<r|aml 'Viis smaller than the other, in one it was smaller 
on the gynandromorphous and in the other and inon^ 
niarked example it was smaller on the normal purely 
foniiile side. 

It is difficult to explain why reduction in size ta!<e.s 
place on the side showing male, characters in an insect 
ill which the male is considerably larger than tlie female. 
Lai’f'e size may be a unit character independent of that 
responsible for the peculiar scales of the male: but, even 
if this be so, it remains obscure why the parts which show 
a mixture of secondary sexual characters should show an 
actual deficiency of growth. All the other parts on the 
(Tvnaudromorphous side, such a.s the antennae, legs, 
•ibdoininal rings and ext.ertial genitalia, show a normal 
^nuwti). It is evident, however, that defective growth of 
the wings is almost a constant feature of tlie Royston 
(rvnandroiiiorphs, and on the wliole is most marked where 
tiie male clemeiit is most manifest. The most notable 
exception is the specimen {PI. LXXTll, fig. 5) in the 
possession of Mr. P. M. Briglit. In this the male element, 
jiiilged by the abundance of blue scales, is stronger than in 
fiiiv other specimen of this kind which 1 have seej). There 
are. however, very few androconia ; large areas being 
entirely destitute of them. The wings are equal on the 
two sides a.nd so it does not fall under ab. rogAonensu, 
though obviou.sly it ought to do so. Jt is interesting to 
compare this specimen with the bluest specimen I 
have scon, in which androconia and coarse hair scales are 
veiT abundant on tlie fore-wing, which i.s correspoiidintrlv 
(PL LXXIIT, fig. 4). ■ 

IPlved or nearly halved gynandromorplns of A. coridon 
(geu'tic and primary somatic hermaphrodites) are ex- 
ijenu’lv rare, and only about half a dozen luive been re- 
corded. One from Dover, perfectly halved, is figured in 
Barretts "British J^epidoptera.” vol. i, PI. xii, fig. \e. 
Another wa.s taken by Mr. Quarrington in the Keigate 
district on July 31.st, 1914. and has not been recorded 
previously (PI. LXXIIT, fig. 3)' The externa] genitalia are 
partly male and. partly female, in a specimen taken at 
liirley by Mr. Kirkinan, the abdomen and three wings are 
apparently male, and one fore-wing and half the thorax are 
h'lnale (Ent,, xxv, p. 2, PL i, fig. 3). In these and similar 
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specimens the male vviri^s are considerably larger tlian the 
female, contrasting st rongly in this respect with the spcoikI- 
ary somatic hermaphrodites, which form the subject of 
this paper. 

The fact that the somatic characters are almost iti- 
variably the same on both sides in these gynandronioiphs 
from Hoystoii is important, because it disproves the view 
that either fertilisation of an ovum by two spermatozoa 
or fertilisation of one hall of a prematurely divided ovuiu 
gives rise to the condition of gynandromorphism ; thoiigli 
both suggestions have been advanced at one limp or 
another to explain ordinary halved gynandromorphism. 
Am irregular division of chromosomes at the first cleavarre. 
of the fertilised ovum may account for the halved exatnpK-s 
of gynaiidrojiiorplious condo}! , but will not account for 
bilateral or crossed forms. In these far rarer specimens 
an irregular division probably took place earlier, perhaps 
at the second maturation division before the fertilisation 
of the. ovum. In all cases there is probably some ante- 
cedent abnormal it V of the chromo.somc. 

In the niajority of lepidoptcr'ous insects the female is 
a hetcrozvgons dominant for sex, the male a homozvgous 
recessive, and A. coi'Idon is probably no exception. The 
occurrence of aberrations peculiar to the female, siicli as 
abs. iilhonits., Meig. [Hijnffrapha, Kef.), and se}}iisij)}{)mph.u 
Tutt. .supports this hypothesis. In the simpler cases of 
this kind the spermatozoa always have sex chromo-soiiies ' 
of one kind, but the ova are of two kinds : one witli a 
larc^e sex chromosome, which on fertilisation producc.s a 
female, the otliei' with a small .sex chromosome, wliidi 
produces a male. If we suppose that some part of the 
large sex chromosome is lost eit her before or after fertilisa- 
tion, fejnalencss may be uiconipletely dominant. A soiiv'- 
what similar condition imu' exist in the case of the chimno- 
somes bearing the .secondary sexual characters, and lo^s 
of part of the dominant chromosome (that fm* female 
secondary sexual characters) may cause an iiupeifccc 
dominance of female over male secondary sexual char- 
acters. If the dominance becomes much rediirecl, the 
male element may become visible in the form of muueroiis 
blue scales and niidroconia. If the margin is narrow, it 
luav only be visible in the form of a few blue scales and 
androconia; or, where there is almost a perfect halaiica 
between the male and female elements, only one or two 
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blue scales miiv show the mixed chai'aeters, or only the 
curious deficiency of growth which the mixing secmis ahiiost 
iiiiiforn'ly to produce. And since the deficiency of growth 
j, greatest ^here the female clement predominates least 
<;troinflv, it is possible that when the balance is very even 
the chromosomal abnormality may be present without 
auv external evidence whatever. Sncli an individual 
Jiu'iflit appear to be a normal female condon. 

That a gynandromorphous constitution may be masked 
ill this way is suggested by some of the families of Lymaniria 
ijkptr X L- dispar var. japonica bred by (ilc»]dschmidt. In 
several of these families the percentages of males, females 
and gvnandro morphs was such that he was driven to the 
l iew that some of the specimens which appeared externally 
to be males were really gynandromorphs. 

Wc are thus met by the paradox, that in Lymantria and 
Agriades gynandromorphs exist wdth the external marks of 
their (r\'nandroinorphism entirely masked. 

I venture to hope that by putting forwai-d these very 
speculative suggestions I shall stimulate some more com- 
petent than myself to undeitakc the work neces.sary in 
order to prove or disprove them. Field observations mav 
!i!l in some of the gaps in our knowledge, but breeding 
experiments and cytological inve,stigations are needed to 
solve the fascinating problem presented by the Tdovston 
iiynaudromorphs. 

In conclusion, I offer my thanks to many Fntomologists 
for helping me, and to Messrs. Jackson, Leeds, Pickett 
and H. B. Williams for permission to photograph and 
figure their specimens. 
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Explanation of Plates. 
KxpLAXATiojf OF Flates LXV-LXXIII, 


PLATE LXV. 

Fm. 1. Gynandromorph resembling ab. in'ieqnaUs. Wings on 1,.;:. 
side reduced in size. Xurnerous androeonia and eomso ]ii,ir 
scales on blue striped areas of left fore-wing. 

FiC. 2, Ojmandroinorpli showing I’cduetion in size of wintry 
right side, nuinerous blue scales, coarse hair scales and ainj-r,. 
conin, and curving of costa of fore wing. 

PLATE LXVI. 

Fio. 1. Lilateral gynandromorpliism. Blue scales and nndio- 
conia on right fore-wing, right hind-wing and left hind-viiip 
(Pickett call.). 

Fig. 2. Bilateral gynandromorphism. Blue scales and an andw- 
conial scale on each forc-wiiig (Leeds coll.). 


PLATE LXVTT. 

Fig. 1. CroBSt'd gynaridroiiiorphism. Blue scalcR and androcoiitu 
with reduction in size in left fore-wing and right hind-win^ 
(Pickett coll.). 

Fig. 2. Fore-wings equal and lioinial. Left hind-wing 'uitli r*' 
duction in size, blue scales and androconia (Dissection Xo. 7), 

PLATE LXVni. 

Fig. I. Gynaudromoiph with I'cduction in size of both wings on 
right side. Four additional blue scales and no androconia 
on right fore- wing, and a few additional blue scales, two coanc 
hair scales and a few androconia present on light hind-wi]-|('. 

Fig. 2, Gynandromoriih with rt'duction in size of both \\irigs cm 
fight side. A few blue -scales, coarse hair .scales and anciro- 
conia- near posterior border of rjglit fore- wing, but none presicu 
on hind-wing (Dissection No. 17). 

PLATE LXIX. 

Fro. 1. A. cirrukm ab. smistjtigraplia. Wing,s on right side re 
duced in size. Costa of right fore-wing curved. A few mi- 
ditional blue seale.s hut no androconia and no coarse bail 
scales on right side. 

Fig. 2. Wings on left side reduced in size a3id with smaller luiuiks 
No blue scales and no androconia present (Dissection No. 2B- 
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PLATE LXX. 

Gy]?ANJ>KOMORPHS ILLUSTRATING IDENTITY OF SOMATIC 

characters on the two sides. 

Pift 1. A‘ coridon ab. semitiyngraphia with reduction in size of 
v.ings, curving of costa, additional blue scales, coarse hair 
scales and androconia on left side {F. W. J. Jackson). 

Fig. 2. A. coridon ab, snnisijntjrapha with reduction in .size of 
wings, additional blue scales and androconia on right side 
(H. B. Williams), 


PLATE LXXI. 

Fig. 1. Wings on right side reduced in size. A few additional 
blue scales but nn androconia on upper .side, asj'innietry in 
pattern on undereide. 

Fig. 2. Wings on left side reduced in size. T\vo blue scales, one 
coai'se hair scale, no androconia on upper side, asymmetry in 
pattern on underside (Dissection Ko. IS). 

PLATE LXXII. 

I’iC. 1- A. coridon showing combination of abs. semis >jngraplia and 
inacquoUSf Tutt. Xo reduction in size of wings, no coarse hair 
scales and no androconia present (F. W. J. Jackson). 

Fig. 2. A. coridoii ab. inaerjuaUs, Tutt. Right fore-wing and left 
liind-wing streaked with blue scales but without androconia, 
coarse hair scales or reduction in size. 

PLATE LXXTII. 

Figs, I and 2, A. corldm ab. impnr. 

Fig. !}. A. wrldon, gyuandrotuor[)h. Wings on right side almost 
• oinpictely male and larger than those on left. External 
genitalia on right side showing male characters. 

Itc. 1, A, coridmi, gynandroniorph (ab. roijslomnsk, Pickett). 
Reduced size of wings on right side. Numerous blue scales, 
androconia and coarse hair scales on right fore-wing with 
curving of co.sta. A few blue scales on right hind-wing. 

iiG. 5, J. coridonf gynaiidromorpli. Wings equal in size on the 
two sides. A few androconia on right side, no coarse hair 
scales (P. 51. Bright). From a drawing. 
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IX. New Chrysids from Egypt and Algeria. By the Eev. 
V. i). Moeice, M.A., E.E.S. 

[Read May 3rd, 1916.] 

Parnopes nilotica, n. sp. 

Parva (long. ciro. miTi.) ; capite et tliorace viridibus ct sparsim 
subaiiratia, poatscutelli appcndice brevissima thoracisqac angulis 
poatico-lateralibiis concoloribus, tcgidis alarum albidis; abdotninp 
mctallescynti-roseo vcl carneo, segment is — vel omnibus ( 3 ! an 
semper ? ) vel solum tertio — apiccm versus plus minusve viivs- 
ccntibus: segment! 3tii parte apicali pallidiore (flavida), lateribu.^ 
transversiin ita impressis ut in medio quasi earinam rolinquant, 
quae tamen carina in disco segment! non coniiiiuatur ; ituirgine ipso 
scarioso ct acutissiine jnaequalitcr nuiltispinuloso : antenuis, mandi- 
bulis (apicibus harum uigris exceptis), ore, pedibus, et ventre 
flavido-testaccis, genibus veto et parte tibianim albidis. 

Cavitas facialis albo-pilosa, longitudiiie sua latior, lateribns (i.e. 
oeulonim orbitis intcrioribiis) fere parallelis. Clypei apex in medio 
excisus. Prunoti anguli antici in formam spinulamm obliquarinn 
cxcuxTciites. Tegulae alarum (ut iu hoc genere fieri solct) maximac, 
puuclatae. Postscutelli apex vix iiiucronatu.s, sed tuberculo coii- 
colore parum couspicuo munitus. Caput thorax que crasse mgoso- 
vel rcticulato-punctata; abdomen inacqualiter subtilius pune- 
tatum. Segmenti tertii parte.s impressae brevitcr albo-pubesecntes : 
mesopleurae vero glabrae. 

1 2 9 9, taken by I)r. LongstafE at Khartum, 8-10. ii. 

1909, and presented by him to the Hope Coll, in Oxford. 

I treat this species as new on the authority of M. Robert 
du Buysson, who lias kindly exannned it for me and called 
my attention to several characters distinguishing it from 
vareillesi, Buyss., an Algerian form which superncialtv 
much resembles it. 

In vareillesi the eyes are much larger, occupying more 
of the head, so that the face between them is narrower. 
They are also much wider above than beneath, while m 
nilotica they <are regularly oval. Partly, no doubt for tins 
reason, the tempera in nilofica appear dilated behind tut 
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centre of the eyes (in the lateral vie\v). The postscutellar 
appendage is evidently much longer in vareillem, and is also 
irhite (as likewise the posterior toothlike angles of the 
thorax), this difference of colour from the metallic areas 
found it rendering it exceedingly conspicuous. Tn nilotka 
both the angles of the thorax and the mei-ely tuberciilate 
apex of the scuteliuni are concolorous with the parts 
adjacent to them (green). It is also slightly smaller than 
^^(freillesi; the mesopleurae are not pubescent as ifi that 
d the (lorsnliim is more largely and nnifornily 

be confounded with P. schmieAeknerhti, Mocs. 
{from Kgypt and Palestine), that species having infer alia 
tlic thorax above, including the tegulac, concolorous with 
fhc abdomen, and very abnormal characters in the month 
parts, which do not exist in nilofica. 

1 am, how<5Ver, Jiot altogether certain that it may not 
prove to be a form of P. elegans, Klug, described (on a 
dngic 9) from Ambiikohl, Nubia, and apparently not since 
rediscovered. The figure in Synib, Plivs. suspiciously 
resoitibles it. But the last segmeut in elegans is described 
as “ laete viridi-aureo,” which could hardly be said of any 
of Dr. Longstaff’s specimens. And it should perhaps be 
noted that elegans was taken in July, but mlotica early 
in February, 

Chrysis modestior, n. sp. 

Sfatura minima (long. 3-4| min.}; sograenti abdominalis 3fii 
s’lie anteapicali foveolarnm circ-12 rofiindarum niediocriter dis- 
fincta, apice ipso integro, edeiitato, subtruucato aiigulis latcralibus 
roliindntis; poateoutello oonvexo ; ociilis )mud inagnis, brevitcr ac 
lateovalibus; geriis longis, convergentibus ; cavitate faciali trans- 
vem, superne baud disUncla nuirginata (sc. cariiia froiitali nulla), 
m y argcntoo-pilosa, in $ glabra, basi sulco brc\ i lineari longJtudin- 
alitcr miprossa, in medio subtilitrr oblique striolata, lateribu.s 
dense nigoso-punctiilatis. 

Corpus superne rosco-violasccnti-mctallicuin, punctis haml pro- 
fmidis st'd latis reticulato-scabrum, propterea quo paruin nitons; 
infra cyancum. Cyanea sunt, etiaiu cnvitalis facialis pars media, 
togulae alariitii, propodei apex at quo lat era (area vero Imiu.s basali 
subvirescenti-ignea). Cieiiae viride.s. Mesopleurae subauratae, sterna 
Vero omnia cyanea. yeginenti abd. 3tii liinbu.s apicalis cyaneus. 
Venter obscure oyanescens, inaculis 2 basalibus segmenli 2di 
violasceiitibus. Pedes viridi-cjwnei vel cyanei, tarsis vero brunneis 
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Pronoti anguli hand spiniformcs, fcrc recti. Antennarum arti 
cuius 3tius duobus sequent ibus simul sumptia fere aequalis. Alae 
hyalinae nervis fuacis, cellulae radialis apice clauao. 

2 $ Hammam-bou-hadjar, Algeria (Province 
of Oran) : 21. iv. I'JIO. 

An exceedingly small and (to the naked eye) ratlicr 
duskily coloured species. I found it settling on stones at 
the foot of a sort of cliff where the pretty little Masarid 
wasp Quariinia major, Kohl, was abundant, and suspect 
that it may be parasitical on that species. 

Chrysis sefrensis, Buyss. (^. 

This species was described by Vicomte R. du Buysson 
in the Revue d’Eutomologie, August 1900, from a single 
^ taken by M. Abcille de Perrin at Ain-Sefra in Algeria 
(Province of Oran). 1 believe that it has not been since 
recorded, aj\d that the is still unknowm. 

I was so fortunate as to meet with both sexes at a much 
more northern locality in the same province, viz. at Ham- 
mam-bou-hadjar, in April 1910. M. dii Bnysson has 
kindly conip;rred the 9. with his original type and satisfied 
himself of their identity, and it is at his request tliat I here 
record the hitherto unpublished (J. 

It i.s exceedingly like the so that a complete de,scrip- 
tion of it would be supcrfliiou.s. But the genae are slightly 
less developed, evidently shorter than the scape of the 
antennae, their exterior outlines (frontal view) not quite .so 
parallel, though the convergence is exceedingly slight, and 
their inferior angles not so sharply prominent. In colour 
its onh" difference from the 9, so far as I can see, is a slightly 
greater prevalence of the red (or coppery) tints over the 
green wdth which they are blended, especially in the head. 
Thus the vertex, almost the whole face, and the secoud 
joint of the antennae, are thoroughly cupreous in the o, 
while ill the $ all these parts are more or less vire.sceiit. 
The third antennal joint appears to me to be altogether 
lion-metallic, w^hile in the $ it is green above like the second. 
As usual in the Genus, the 3rd abdominal segment is 
shorter and more truncate at the apex than in the anil 
perhaps for this reason, the four teeth ” appear shorter 
in proportion to tlieir breadth; especially the exterior 
pair are evidently far more obtuF-e than in the $, and lie 
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ti'kolly on the apical margin of the segment (not, as in the 
forming a portion of its lateral margin also !). 

' The ^ was taken on April 27, the ^ on April 2t; botli, 
probably, in a waste and stony patch of ground abounding 
ni Feniia, but of this T am not absolutely certain, nor can I 
sav whether they occurred on the plants or on the stones, 
(iiost of rny captures in that place, however, were on the 
latter, for the Ferula had mostly gone to seed, and ceased 
to be attractive to Hymenoptera.) 

Chrysis scintillula, n. sp. q. 

Prtrva (long, in cire. 5 mm.); laete viridis; tegnlis alarum, 
suturis juxta lutora pi-opodei, pedum anterioniin tibiis, abdoinin- 
isqiia limbo apioali quadridontato aureo-rutilantibu.';; eliam V(‘rtiee, 
nicsonoto cum scutello, nbdominisqne regionibiis quibiisdam dor-sali- 
biis, plus miuusve (seciiuduLii lucis; incidoiitias varias) inter virido 
ft nitiluiii versicoloribns ; tarsis pediiin omnium antennarumqiie 
a!bo-pruinosarum dagcllis bninncscentibiis, scapis barum cum 
articulo tertio (quarto dimidio longiorc) viridi-metallescentibus, 
articulo vero sccundo (brevi) aureo rutilo. 

Oculi proniinuli, latitudine sua paullo longiorcs. Genae longae, 
scapis ajitennarum subacqualcs, valdc conv{'rgcnfes. Facies siipcrnc 
lata, Carina teiiiii sed dislincla (quae taineii ad ucuios nun attingit) 
fib ocellis separata; in medio suleo intido longitudinal! divisa; 
lateribus dense subtiliter puiictatis; argeiiteo-pulosa, 
rronotuni transversum, anticc in nirdio imprcs-siim hand pro- 
fuiicle; angulis lateralibus subacutis (non autem spiniformibus). 
Postscutelluiri simplex, iere planum. 

Segmeiiti ab<lominali.s t<'rtu latera (desuper visa) fortiter a basi 
usque ad apicem fcrc rente convergent ia ; s«u'ies aiiteapiealis fovoo- 
laruiii (in exemplari hoc octo) satis profundc impressa; dentes 
apicales quattuor, forma Irian gulavi, magnitudinc inter se non 
multiiia dilleivntea, exteriores vei n pins minnsve introrsnm deflexi 
proptcreaque deiitibus intcrioribus porreeti.s etiainque suberectis 
aliquaiito minus conspicui. 

Corporis dorsum punctis magnis crassisque — in vcrtice et pronoto 
quasi reticulatis, alibi tnagis inucqiialiter sod fere ubique dense 
coiigregatis — , sea brum ; cxccptis limbo bene detinito postieo .scntclli 
sin gal a ri ter (an semper?) piorsus laevigato, et seguienti abdo- 
miiialis 3tii apico (post fu\'eolas) inincti.s magnis nullis sed tantum 
minuti.ssimc vix visibiliter puuctulato. 

(Alas, ill exemidari uidco casu aliquo lacerates et pertusas, 
clcscribere non tento ! ) 
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1 ^ taken by myself on Ammi vimaga, just outside the 
village of Sidi Okba, near Biskra, in Jdgeria (Province of 
Constantine) : 16. vi. 1911. 

The size and. general appearance of this in.scct give 
it a .superficial likeness to Chrysogona assimilis^ 

(? fumila King). Rut the long geiiae at once separate it 
from that species; and though in my specimen the upper 
wings are sadly torn, and one is wanting altogether, enough 
remains of the other to show that its neuration is not that 
of a Chrysogona but of a Chrysis. 
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X. BuHerflies of Soulkem Kordojan, colJedctl hy Cajdam 
R. S. Wilson, Lancashire Regiment, (4. B. Loxa- 
iiTAFF., M.A., M.D., F.L.S. 

[Read May 3id, 1916,] 

With Map. 

A VALUABLE addition lias been made recently to the Hope 
Collection at Oxford in the shape of a number of butterflies 
from the Nuba Hills in Southern Kordofan, presented by 
Mr. C. A. Willis, late an Inspector in the Civil Service of 
the Anglo-Egyptian Sudan, but now Assistant Director of 
Intelligence at Khartum. 

The butterflies were collected by Capta,in K. S. Wilson, 
uf the Lancashire Begiment, more than ten years' ago, 
in November and December 190t, but owing ito various 
circumstances they were not examined until recently. 

The collection comprises 223 specimens belonging to 
62 species of butterflies, and one moth, all from the hilly 
rountry lying between El Obeid on the north and Lake 
No on the south, and between Darfur on the west and the 
White Nile on the east, and is especially interesting 
since little or nothing has been published concerning the 
butterfly fauna of that remote part of the world. 

To speak more precisely, the area to be dealt witli lies 
between Lat. 12^^ 10^ N. and Lat. 10° 40' N.— a di.sta.nce of 
about 120 miles, and between Long. 20° 40' K. and 30'^ 
3T E.-*- about 90 miles. 

Although none of Captain Wilson's collecting ground 
is neai-er to the White Nile than 90 miles, it all lies within 
the basin of that river, and it was for that reason that I 
was asked by some of my Oxford friends to write a memoir 
setting forth the geographical Telationsbip betweeii the 
insect.s in Captain White’s collection and those previously 
dealt with by me in a paper entitled *’ The Butterflies of 
the White Nile : A study in Geographical Distribution.” * 

Naturally, my first desire was to get into communication 
with the collector, but war conditions made this inipos- 

* Trans, Ent. Soc. Lond., 1913, pp. tl-56. 

TRAIfS. ENT. SOC. LOND. 1910.— PAKT II, (DEC.) 
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sible,. However, Mr. Willis lias been most kind in giving 
me all the information at his disposal, and I have pleasure 
in quoting at some length from his quite admirable letters 
in reply to my numerous queries. 

“ The season would be after the rains, when the counttv 
is still green and water lying out in places.’’ Aiuoii'rr 
Mr; Willis’s kind acts was putting me in possession of the 
official guide-book, entitled “ Kordofan and the Ueihon 
to the West of the White Nile; Compiled in the Intelli- 
gence Department, Sudan Government, Khartum,” Dec 
1912. 

From this book, which is not to be obtained through tile 
usual channels, I learned that : The end of the rainy season, 
when the crops are ripened but still uncut, i.s in (kqober 
or November; in the south the tirst rain-storms mav be 
expected as early as the beginning of March (p. 14). This 
confirms Mr. AVillis’ statement, but, seasons, even in tlie 
tropics, vary, and in considering statements as to “ drv- 
season ” or wct-scason forms,” it must not be forgotten 
that “wet” individuals may, and often do, survive some, 
way into the dry season. 

Again, we luive this statement : “ The places mentioned 
are probably about 100 ft. higher than the M'hite Nile, 
hut there is very little to go on.” Khartum is said to be 
1200 ft. above the sea ; KakT is 404 miles higher up the 
T'iver than Khartum, and is in about the same latitude as 
Talodi, the headquarters of the Nuba Mountains Province. 
Now' tile guide-book (p. 09) states that Talodi is 2000 ft. 
above sea- level ; from this w'e may deduce that the White 
Nile falls 400 ft. between Kaka and Khartum. That is 
all that I have been able to find out; the two statements 
seem fairly concordant. 

“ Kadugli and Dilling arc villages situated in the plain 
in the vicinity of hills, with a ‘ khor ’ or rain-fed stream, 
only running as a rule for a few hours at a time, close by. 

“ Sungikai is on a biggish khor, lying somewhat north 
of the hills, running through what wx call ‘ forest ’ here, 
w'hich means a rolling country covered with trees about 
the size of an applc-trec, grass, etc,, W'hich dries up in 
winter, and tui'ns green again as soon as the rainfall about 
the end of May. 

“ Tira Mandi and Tatcho are both hills — rough granite 
blocks with practically no vegetation on them except 
where the black Nubawd terraces the land, which he does 
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fairly extensively, and gets a considerable crop of red 
millet. He also grows a little tobacco. . . . These kliors 
sometimes fill with water and remain full for a long time, 
and even if they do not, water can generally be obtained 
hv digging in the bed of them. 

' ‘‘ The country is alternate ' cotton-soil ’ (black stuff 
\Yhich cotton does not grow in, but in appearance like the 
cotton-soil of Kygpt) and a reddish soil which is probably 
the same black soil mixed with sand, etc.*' 

The official guide-book cited above states that the 
cotton-soil plains contain too high a percentage of clay 
to be ea.sily worked and are usually covered with foi-est, 
but that the slopes of the Dar Nuba hills, the banks of 
the khors, etc., are eminently suitable for cultivation, 
with a rich soil capable of bearing good crops of dura and 
vegctablea (p. 25). 

Again, to quote Mr. Willis’ letter : “ The hills stand 
straight up out of the plain, rising abruptly; sometimes 
there is a considerable extent of plateau high up where 
soil can be cultivated, but the appearance of the hills is 
extraordiuanly rocky, though trees grow upon them.” 

This description of tfie hills vividly recalls lo mv mind 
what I saw at (lebel Kn, and more pavticularlv at Eejaf. 
The mountains there suggest Nasmyth’s description of 
the mountains of t he moon, which he compared to pellets 
of clay thrown by boys so as t o stick upon a wall or fence.. 
The official guide shows that these abrupt hills may be 
anything from 500 ft. to, in e.xceptiunal cases, nearlv 
‘2000 ft. above the plain, i, e. 1000 ft. above the sea. 

Mr. Willis goes on to make the sound suggestion : ‘Mt 
is most probable that the biUterffies ^veI•e captured close 
to' water. It, is extraordinary to see them collect on any 
little damp patch of ground whieli lies in the shade, and 
there are always quantities by the watering-places, when 
the ground is clear of grass and the water has been spilled 
into troughs or the like for watering animals.’’ 

I have myself taken butterflies under like circii instances 
by the watering-places of baggage mules at Malakand 
(N.W. frontier of India), but I suspect that the staling of 
the animals has something to do with it. 

Each side of a khor is heavily wooded and covered with 
thick vegetation, the depth, of course, varying, and it is 
in that little belt that all the beasts or butterflies lie at 
some period of the day.” 
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It. should be noted that the specimens bear particular- 
as to the localities and exact dates of capture ; but at 
present I have no information, as to the circunistaucc.- 
under which they were taken, or the plants with which 
they were associated. 

The first thing that struck me on looking at the collec- 
tion was that it bore internal evidence of being a fair 
sample of the fauna,* inasmuch as, among others, such a 
comparatively obscure insect as Pinacopteryx venata, was 
represented by a series of nine specimens, as compared with 
four Danaida chrysippus, one Teracolm protomedia and 
one Terias hrigiUa, On the other hand, that the collector 
had not confined his attentions to the more sluggish in, sects 
was proved by the presence of six Eronia leda. 

The collection had been previously critically examined 
by my friends, Dr. F. A. Dixey - Pmrmae, Dr. K. Eltring- 
hanr Nymphalidae, and Mr. G. T. Bethune-Eiiker- - 
Lycaenidae and He-rperiulac, \vho all very kindly placed 
their notes at my disposal. 

In order to make the comparison of the two papers as 
easy as possible, 1 have dealt with the insects in the same 
order as in the paper referred to. Each species has a 
serial number, the same in tlie two papers ; where a species 
occurs in this paper not dealt with in the first, letters are 
added to the last numeral, 7n, 76, etc., the interpolated 
species being put in what seemed to be suitable places. 

The very numerous quotations from these three authori- 
ties, as well as those from Mr. Willis’s letters are vithin 
inverted <’<)Tmnas. The old plate of the map in the earlier 
paper has been used again with a few additions. 


Family XYMPHALIDAE. 

8ub-faauly DANAIEAE. 

1. Danaida chrysippus, Linn. 

a. Curiously enough, the typical form is not represented 
in the collection. 

Form (ilcippuff. Cram. 

One ^ from Jebel Tira Mandi, iN'ov, 25, 1904. 

“The hind-wing upperside nearly all white, with the 

* At least HO far as the butterflies to be met wdth iu November 
and "December 1904. 
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usual exception of the black border inwardly tinged with 
vellow’^ (Eltringham). 

" y. Form dorippus, King. 

One S and one $ from J. Tira Mandi, Nov. 25, 1901. 
d. Form albinus, Lanz. 

One (?} Kadugli, l)ec. 13, 1901. 

“ The white covers a large area of the hind-wings. 
There is the usual trace of the., ancestral white bar in the 
subapical region of the forc-^vings ” (Eltringham). 

2. Tirumala petiverana, Dbl. and Hew. 

One Khor Nueila [Lat. IH 21' N.], May 26, 1906. 

The locality is at least 2° further north than that given 
in the "White Nile list. 

Sub-family SATYEiNAE. 

3a. Mycalesis milyas, Hew. 

Two $$ of the dry-season form, Tira Mandi, Nov. 23, 
1904. 

Not in the White Nile list. Dr. Eltringliain notes that 
the British Museum specimens are from Atbara (Abyssinia). 
Aurivillius [Seitz, “ Gross- Schmcttcrlinge der Erdc ”] give.s 
White Nile, and says it spreads to the Congo and Togo. 


Sub-family N YMEJIALINAE. 

[4. It is remarlcable that 'Pyrameis cardui, Linn., is not 
included in the collection,] 

5. Precis oenone cebrene, Trimen. 

One c?, two $?, Kadugli [Lat. 11° 0' N.], Dec. 13, 1904. 

6. Precis clelia, Cram. 

One (J, Tira Mandi [Lat. 10° 52' N.]. Nov. 25, 1904. 

This is more than 1° further north than in the White 
Nile list. 

“ This species has recently suffered from the attention 
of the German entomologist Strand, who has given nine 
new names to trifling aberrations ” (Eltringham). 



274 


Dr. G. B. Longstafi on 

7. Precis orithyia madagascariensist Gucn. 

Three and two Billing, Nov. 16, 1904; three 
Tira Maiidi, Nov. 23, 25, 26, 1904; one cJ, Kadugii, Dec’ 
13, 1904. 

Of this species Dr. Eltringham says : “ The typical 
orithyia was first described from China, the sub-species 
madagascariensis (= hoopis, Triiiien) being the form inhabit- 
ing the African continent and Madagascar. The sub- 
species here, Lang, is found in Arabia, and is smaller, and 
without the red marks in fore -wing cell.” 

Billing is nearly 2-1° north of the Bahr al-ZarMa, the 
previous White Nile record. 

7a. Precis o eta via, f. sesamus, Trimcn. 

One Jebel Shwai, Nov. 21, 1904; one Kadugli. 
Dec. 13, 1904, and one $ from the same locality, Jan. 18. 
1905. 

“The dry-season form of P, octavia ; one $ may be 
regarded as tending slightly to an intermediate in that it 
shows rather more red, especially in the fore-wing cell" 
(Eltringham). Prof. Boulton tells me that this specimen 
much resembles the Abyssinian form, which is nearer to 
the western .sub-sj^ecies than to the southern form, which 
is found in British East Africa. 

Although occurring iu Abyssinia and Somaliland and 
widely distributed throughout South Africa, it is not in 
the \^ite Nile list, 

7&. Catacroplera cloanthc eloanthe, Cram. 

One 0 , Khororak, Nov. 29, 1904; one one Kadugli, 
Dec. 13, 1904. 

“ One o' specimen tmids towards the dry-seasoJi form 
named ohscurior by Stamlinger, iu which the underside 
is darker” (Eltringliam). 

This species is not in the White Nile list, but has leen 
found in Abyssinia and is widely distributed in Africa 
south of the Equator. 

9. Hamanumida daedalus, Fabr. 

One and one Dilling [Lat. 1 2“ 3' N.], Nov. 16, 1904; 
one Jebel Shwai [Lat. i0° 11' N.], Nov. 21, 1904. 
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“ The(^tends towards the form meleagris, Cram., being 
somewhat paler underncatfi " (Eltringham). 

At least north of previous records. 

10. Neptis agatha, Cram. 

Five Khororak [Lat. 10® 48' N.], Nov. 29, 1904. 

In my "White Nile list, after mentioning that a neptis had 
been seen by me at Kiro [Lat. 5° 22' N.], I remark : “ This 
species has been taken at Shoa, in Abyssinia [circa Lat. 10“ 
^perhaps the northern limit of the genus in East 
Africa.” 

11. Byblia ilithyia ilithyia, Drury. 

One “ of the wet-season form ” (EUringham), Kadugli, 
Dec. 23, 1904. 

12. Byblia acheloia acheloia, Wall. (= goetzius, Ilerbst.). 

One S, ‘‘of fhe dry-season form ” (Eltringham), J. Tatcho 
[Lat. 10“ 48' N.], Nov. 28, 1904, L e. at least 1® further 
north than in my White Nile list. 


Sub-family ACRAEINAE. 

14. Aeraea acerata aceraia, TIew. 

“ One S, more or less intermediate to the form vinidia. 
Hew.” (Eltringham). 

lira Mandi, Nov. 25, 1904. 

15. Aeraea terpsichore, Linn. 

Four ^-nd one ‘^11 taken at Tira Mandi, Nov. 25, 
1904. This is 5° 40' north of the locality in the White 
Nile list. 

‘‘ One ^ is of the form rouged, Guer., and the $ example 
resembles the more closely than is usual in this species ” 
(Eltringham), 

17. Aeraea encedon, Linn, 

“ Ten ^ examples, no two of which are exactly alike. 
Two nearest the typical form have the ground colour dull 
and somewhat darkly suffused. One resembles these, 
but has the fore-wing subapical white dusted with tawny. 
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The next two are intermediate between this and the daira 
form. The sixth is a nearly typical daira, Godm. and 
Salv., the seventh is of the form lyda, Wall., with some 
tawny siitiusion, and the remainder are lycia of varyinfr 
degrees of whiteness ” (Eltringham). 

All taken at Tira Mandi, Nov. 23, 2D, 1904. 

This series shows how nmeh the species may vary in the 
same place and at the same time, 

17a. Acraea neobule, Doubl. 

One 9) “ unusuallv small (Eltringham). 

Taken at Kadngli, Dec. 29, 1904. 

Not in the White Nile list. It occurs in Somaliland, 
Abyssinia and Socotra, and has a wide African distribution. 

176. Acraea eaecilia eaecilia, Fabr. 

Two and two $9.' Kadugli, Dec. 17, 21, 23, 29, 1004. 

All the specimens “ have the characteristics of the 
western rather than the eastern form. Abyssinian ex- 
amples may bo of the western form or intermediate to 
piidera, Auriv., the eastern sub-.species in which the apical 
black is narrow and sharply defined” (Eltringham). 

A widely distributed species recorded from Nubia 
(Ambukol), Abyssinia and Somaliland among other places, 
but not in the White Nile list, 

[17c, Acraea marnois, Eogen.] 

This is regarded by Aurivllliiis as a variety of omam. 
Hopff., but Dr. Eltringham (‘^ African species of Acraea,” 
pp. 184, 185) considers it more nearly allied to caUarena 
and eaecilia. As the type (at Vienna) came fioin the 
Bahr cl-Zarafa it should be added to the White Nile list.] 

17fZ. Acraea doubledayi sykesi, Sharpe. 

A Kadngli [Lat. 11° 0' N.], Dec. 17, 1901. 

Not in the White Nile list. Dr. Eltringham says of it : 
“ A single example of this rare species in exceptionally 
fine condition. This is the most northern record for Uie 
suB'Species.” The snb-species A. doubl(^ayi arahica, 
Eltring., occurs in the Azvaki Kavinc, S. Arabia. 
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Family LYCAENIDAE 

I have to thank Mr. Betluine-Baker for deterniining 
the butterflies in this family. 

19. Polyomtnatus haeticus, Linn. 

One cJ, Dilling, Nov. 16, lOOt. 

20. Lachno enema bibulus, Fabr. 

One c?, two Jebel Shwai, Nov, 21, 1901; two 2$, 
Tira Mandi, Nov. 23, 25, 1904. 

The latter place is 2^® further south than any local it 
for the species given in the White Nile list. 

21. Tarueus theophrastus, Fabr. 

Two Shwai, Nov. 21, 1901; one LiUmg^ 

Nov. 14, 1^4; one ^ Tira Mandi, Nov. 25, lOOi. 

22. Tarueus telicanus, Lang. 

One Khor Nubbaka, Nov. 12, 1901. 

24tt. CastaUus lactinatus, Butl. 

One, Tira Mandi, Nov. 23, 1901; one, KaduMi, Nov. 
29, 1904. 

Not in the White Nile list. For C. cretosiis. Bud., of 
which Aurivillius considers this to be a variety, lie gives 
Senegal and Abyssinia as local i tie, s, as well as the IVliite 
Mile; for C. ladimdiis ho gives Somaliland only. 

26. Cato chry sops malathana, Boisd. 

lour o^;J, and two 2$, Tira Mandi, Nov. 23, 25, 1904; 
two Kadugli, Dec. 13, 17, 1904. 

28. Chilades trochilus, Frey, 

One, Jebai Shwai, Nov. 21, 1904. 

30ff. Lyeaenesthes crawshayi, Biitl., var. minuta, B.-B. 
var, nov. 

Billing, Nov, 16, 1901; a $, Tira Mandi, Nov. 23, 

1901. 

TRAlf.g. ENT. SOC. LONT). 1916.— PART IL (UEC’.) T 
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Mr. Bcthune-Baker has described this as a new varietv 
of Butler’s Nyassaland species.* It is but two-thirds of 
the si;5e of specimens from Sierra Leone and Uganda, 
though Mr. Bethune-Baker has specimens intermediate in 
size from the Budonga Forest, in the Congo [i° 30' S 
20° E.]. 


31. Azanus sigillatus, Butl. [?= jesous, Guer.], 

One Tira :\Iandi [Lat. 10° 52' N.], Nov. 23, 1901. 

This is 5-|-° further north than in the White Nile list. 

31o. Azanus mirza, Ploetz. 

A Tira Mandi, Nov. 23, 1904. 

Not in the Wliite Nile list. The species has a wide 
distribution in Central and South Africa. 

34. Viraehola antalus, Hopff. 

Two three all from Kadugli, Dec. 16, 17, 19. 
1904. 

This locality is 22° further south than that given in the 
White Nile list. 


31rt. Rapala licinia, Mab. 

One one Kadugli, Dec. 17, 23, 1904. 

Not i]i the White Nile list. A South African species 
extending to Madagascar. 

35a. Axiocerces harpax, Fabr. 

Two eight Kadugli, Dec. 14, 16, 17 , 29, 1904. 

Not iji the White Nile list. This is a South African 
■species, recorded by Aurivillius from Waddelai, Lat. 3° N. 
Kadugli is in Lat. 11° N. 

356. Spindasis kaduglii, B.-B, sp. nov. 

A Kadugli, Dec. 29, 1904. 

Described by Mr. Bethune-Baker, who says that it is 
near to S’, vldoriae, Butl.t 

* See Aim. and ^fag. Nat. Hist., 1916, p. 379. 
f Ann, and 5tng. Xat. Hist., 1910, p. 379. 
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35c. Argiolaus ismenias, Klug. 

Two, Sungikai, Nov. 13, 1904; two, Kadugli, Dec. 16, 

Not in tlie White Nile list. A fine but delicate specie.s; 
the type came from Ambukol, 6° to the north. 

Mr. H. H. Druce has ^ and 1 $ from Ijagos, of all 
places; they were captured by Mr. C. A. {later Sir Alfred) 
Moloney, then governor of the Colony. Mr. Druce writes 
me that he has since seen others from the same locality 
(Aim. and Mag, Nat. Hist. 1891, p. H8). 

Prof. Poulton says that there are many resemblances 
between the fauna of Abyssinia and that of the West 
Coast. 


35d. Stugeta marmoreus, But). 

Two at Kadugli, Jan, 18, 1905, 

Until lately represented solely by Petherick's type from 
”the White Nile,” in the British Museum, but Mr. Kethnne- 
Baker tells me that he has specimen, s from the Bahr el- 
Ghazal to the south. See AVhite Nile list, p. 55 footnote. 

Family PAPILIONIDAE. 

Sob-family PIERINAE, 

Pr. Dixey has examined the butterflies of his favourite 
sub family wdth the thoroughness characteristic of him, 
and has kindly placed his MS. notc,s at my disposal. All 
the determinations are his and the copious extracts from 
his notes are given in inverted commas. 

“ ^he Pierinae captured by Captain Wilson number 
twenty-one species. Of these all but two occur in the 
records brought together by Dr. G. B. Long, staff in his 
paper ‘ On the Butterflies of the M'hite Nile.’ The two 
not there recorded are Gluio][)hrma eiMphia, Cram., and 
Tmeolus celimene, Lucas. [See notes to these species, 
39//, 51(Z.] ... Of the nineteen species common to the 
twfi li.sts, fifteen were previously known to occur in lati- 
tudes corresponding to those explored by Capt, Wilson. . . . 
Eight of the fifteen occur also in Southern Arabia, and 
several of them have been recorded from the Nile Valley 
norfh of Khartum. The four species included in Dr. 
bougstafPs list, but not previously known from localities 
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so far north as Capt. Wilson’s, are Pina/iTopieryx venata, 
Teracolus achine, Eronia leda and Terias hrigiita. [See 
notes to these species under the serial numbers 40, 55, 63 
and 07.] ... It will he gathered that the predominmit 
forms of Pierines in Capt. Wilson’s collection are those 
characteristic of Arabia and North-east Africa. The chief 
exceptions to the general ‘ desert ’ aspect of the Picriue 
fauna arc afforded by Eronia leda and Ghiiophm^a 
epaphia. 

“ The dry-season characters are strongly marked 
throughout the scrie.s, the chief exceptions occurring in 
two species of the genus Teracolus [T. eupompe and T. 
evagore). Of the former species, one specimen is 'wet’ 
and six are ‘ dry.’ Of the latter, two are ‘ wet ’ and four 
' dry.’ ” 

3G. Herpaenia eriphia, Oodt. 

Two Kadugli, Dec. 14, 23, 1904, 

" Both of the ‘ dry ’ northern form, = ladeipennis, 
Biitl.” 

37, Belenois gidica, Godt. 

A Tira Mandi, Nov. 25, 1904; a Tatcho, Nov. 28, 
1904; three Kadugli, Dee. 13, 21, 1904. 

“ Dry season.” 

38. Belenois severina, Cram. 

Four (^o, lvadno[ii, Dec. 27, 1904; one 9, Sungikai, 
Nov. 13, 1904. 

The latter locality is 1“ 20' north of the furthest range 
given in the AVhite Nile list. 

Dr. Dixey writes : " These are of what is usually coi> 
sidered the wet-season phase. The seasonal colouring 
resembles that shown by Mr. Marshall’s Mashoiialand 
spccime]is captured in Maivh, and his bred IMashonaland 
specimens emerging in June after exposure to damp heat 
as both larvae and pupae. Two of the males are couj 
spicuously marked on the underside with orange-yellow.' 

39. Belenois mesentina. Cram. 

A ^ from Khor Nubbaka, Nov. 12, 1904; two 
Kadugli, Dec. 23, 27, 1901, 
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39a. Clutophrissa epaphia, Cram. 

Two Khororak, Nov. 29, 1904. 

jfot in the White Nile list. Dr. Dixey says : This 
species, so far as 1 am aware, has not hitherto been met 
with in East Africa further north than Wadclai (about 
Lat. 2^' N.), though Aurivillius gives ‘ ganz Afrika ' as 
its habitat/’ 

40. Pinaeopteryx venata, Butl. 

Two Sungikai [Lat. 12*^ 36' N.], Nov. 13, 1904; 
one one Dilling, Nov, 14, 1904; one Tira Mandi, 
Xov. 23, 1904; one two Tatcho, 28, 1901; 
one (J, KadugH, Dec. 27, 1904. 

Dr. Dixey says ; “ These differ in some respects from 
Dr. Longstaff’s White Nile series, being generally ‘ drier/ 
Two at least of the females are hardly distinguishable (if 
at all) from dry-season females of P. simana, Hopff., and 
raise doubts as to whether Godart’s doxo, the locality of 
which is unknown, may not after all be a female similar 
to these ; in which case doxo \vould have priority as the 
name of the species.” 

Dr. Dixey’s remarks in “ The Butterflies of the White 
Nile,” p. 31, should be compared with this later judgment. 

Sungikai is upwards of 3“ further north than any locality 
given for the species in that paper, and its occurrence 
there was, as Dr. Dixey says, some what unexpected. 

47. Teracolus amelia, Lucas. 

Tatcho, Nov. 28, 1904; two Tatcho, Dec. 17, 
21, 1904. 

“ Dry : the male taken in November is transitional 
towards the catachrysryps, Butk, form of T. vesta, Reiehe.” 

48, Teracolus protomedia, Klug. 

Of this conspicuous species, which I found commonly 
on the liVhite Nile, a single ^ ■was taken at Dilling, 
Nov. 14, 1904. 


49. Teracolus halimede, King, 

<Jc?> one Kadugli, Dec. 14, 23, 1904. 

Of these Dr. Dixey says : “ Dry ; like Dr. Longstaff's 
and Mr. Loat’s from the White Nile,” 
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51. Teracolus eris, Klug. 

One Tira Mandi, Nov. 25, 1904; one two oo 
Kadugli, Dec. 14, 17, 21, 1904. 

About 2"^ further south than my specimen captured in 
1912. Dr. Dixcy says: ‘‘Dry. The $$ are ‘drier’ 
than any others in the Hope Collection, one of them verr 
remarkably so. This specimen (Dec. 17) is also reduced 
in size.” 

51n. Teracolus celimene, Lucas. 

One 9, Klior Nubbaka [Lat. 12® 3b' N.J, Nov. 12, 1901 • 
a Tira Mandi [Lat. 10® 52' N.], and another KaduffH 
[Lat. 11® 0' N.J, Dec. 14, 1904. ” 

This conspicuous and distinct species is not in my 
AVhite Nile list; Dr. Dixey says of it : “ Has occurred iu 
Abyssinia, and is found as far south as Swaziland and the 
Transvaal.” 

53. Teracolus phlegyas, Butl. 

A (J, Tatcho, Nov. 28, 1904 ; a ^ and a 9, Khororak. 
Nov. 29, 1901; three Kadugli, Dec. 17, 21, 1904. 

“ Dry-season phase. The ^ ^ resemble one caught by 
Mr. W. S.- L. Loat twelve miles north of Kaka, AVhite 
Nile. (See Trans. Ent. Soo. London, 1903, p, 146.) ” 

54. Teracolus eupompe, Klug. 

Three 9?: Sungikai, Nov. 13, 1904; one 9i Billing, 
Nov. 14, 1904; two ^ ^ and one 9) Kadugli, Dee. 17, 21 
29, 1904. 

“ One 9 is * wet,’ the others and the ^ ^ are ‘ dry.’ .All 
the specimens are small; one ^ and one 9 dwarfs. 
The wet-season 9 and the dwarf dry-season 9 were taken 
on the same day, Nov. 13. [It may be added that both 
are alike in poor condition. — G. B. L.] They resemble 
White Nile specimens captured in February by Dr. Long- 
staff, but are generally somewhat smaller and ‘drier’ 
than Mr. Loat’s specimens taken in January and March 
slightly further south.” 

55. Teracolus aehine. Cram. 

One 9, Tira Mandi [Lat, 10® 52' N.J, Nov. 23, 1904. 

“ Dry-season. Resembles Dr. Longstaff’a from the 
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White Nile, but is ‘ drier ’ than his series from Port Suditn 
(Red Sea).” Tira Mandi is 1® 22' north of any White Nile 
locality for this species, but 8® south of Suakin, 8i° south 
of Port Sudan. 

57. Teracolus daira, King. 

One $, Sunglkai, Nov. 13, 1904 ; one (j", four 2 2, Kadugli, 
Dec. U, 17, 21, 29, 1904. 

“ ‘ Dry.’ Resemble Dr. Longstaff’s and Mr. Loa,t’s 
from the White Nile ; also Dr. Longstaff’s from Khartum.” 

58. Teracolus evagore, King. 

Tvro Billing, Nov. 14, 1904; one one Tira 
Mandi, Nov. 23, 25, 1904; tvo $ Kadugli, Dec. 29, 
1904. 

Dr. Dixey writes : Two of the cj'c? (Nov. 14) are wet- 
season; the remaining $ (Nov. 23) and the three $0 arc 
of the dry-season phase {saxeus, Swinhoe). The diy- 
season specimens resemble Dr. Longstaff’s and Mr. Boat’s 
White Nile series ; the wet-.scason d* ^ are like examples 
from further south and from Somaliland.” 

Gl, Teracolus evarne, King. 

One c^. Khororak, Nov. 29, 1904; one q- 
Kadugli, Doc. 21, 1904. 

“All dry -season. They resemble Dr. Long.s1 all’s speci- 
mens from tlie Wliite Nile (February 1912), but are 
generally smaller and ‘ drier ’ than the same collector’s 
specimens from the west shore of the Red Sea (March 
1912).” 


!. Eronia eleodora, IlUbii. 

One $, Billing, Nov. 14, 1904 ; five q one 2} Kadugli, 
Dec. 17, 21, 1904. 

“ These are of the North-east Afiican form, and resemble 
Dr. Longstafi’s and Mr. Boat’s specimens.” 

63. Eronia leda, Boisd. 

One 9, Khor Nubbaka, Nov. 12, 1904; three 
Sunglkai, Nov. 13, 1904; one Billing, Nov. 14, 1901; 
one Tira Mandi, Nov. 23, 1904. 

These places range from 2^^ 40' to i° 20' north of the White 
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Xile records. Dr. Dixey notes that the $ is umisnallv 
pale ; he also quotes my conjecture that “ It would appear 
that this conspicuous insect does not get further do^yn the 
White Nile than the Sadd.’' 

65. Catopsllla florella, Fabr, 

One one 9? Sungikai, Nov. 13, 1904; two ^ one o 
Kadiigli, Dec. 34, 10, 1904. 

“ Somewhat small. Kcsemble specimens from Khartum 
captured in January and February 1912.” 

07. Terias hrigitta, Cram. 

One o Sungikai, Nov. 13, 1904 [Cat. 12“ 21' N.]. 

On this species Dr. Dixey’s note is : “ Dry-season. 
Dr. Longstaff remarks (in his paper on the Butterflies of 
the White Nile, p. 48), ‘ It might appear allowable to 
conjecture that hrigitta does not extend far north of 
Lake No, but the fact that specimens of . . . 1\ satie- 
galensis . . . turned up no less than three degrees north 
of that place makes one cautious.’ Capt. Wilson’s specimen 
was caught in the Nuba Hills nearly 3“ north of Lake No.’’ 


Sub -family PA PILIOyiXAE. 

70. Papilio pylades pylades, Fabr, 

Two, Jcbel Shwai, Nov. 21, 1901; eight, Tira ilandi, 
Dec. 23, 25, 20, 

'' The western form ” (Eltringham), 

70n. Papilio antheus nyassae, Bu’tl. 

Three, Serraf Fellata |Lat. 11“ 54' N.], May 28, 1900. 

“ The Ea.st African form ” (Eltringham). 

Not ill the Wliile Nile list. The species has a wide 
Central African di,stribu(ion. 


Family IlESPERIIDAE, 

Mr. Bethune-Bakcr kindly determined these for me. 

71a. Sarangesa plistonieus, Ploetz. 

One, Billing, Nov, 15, 1906; four, Tira Mandi, Nov. 23, 
25, 20, 1904. 

Not iu the White Nile list. 
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715. Sarangesa pertusa, Mab. 

Three, Kadugli, Dec. 23, 1904. 

Not in the White Nile list. 

71c. Caprona adelica, Karsch, var. Kordofani, B.-B. 
var. nov. 

One, Tira Mandi, Nov. 25, 1904. 

Mr. Bethune -Baker says that this is the dry-country 
form, whereas C. cassualalla, B.-B., is the more variegated 
western form of the same insect found at Angola.* 

I have taken C. adelica at Sydenham, Natal. It is not 
ill the White Nile list. 

72a. Gegenes ohurabrata. Trimen. 

One cJ of file typical form, Tira Mandi, Nov, 25, 1904, 

Not in the White Nile list, 

726. Hesperia mafa, Trimen. 

One, Sungikai, Nov, 13, 1901; two, Kadugli, Dec. 13, 
29, 1904, 

Not in the AVhite Nile list. This is a South African 
species. 


How does the butterfly fauna of the Nuba Hills compare 
with the fauna of the White Nile hitherto known to us ? 

To begin vdth, material is sadly deficient for such a 
comparison, as is so often the case. For example, my 
White Nile list is founded for the most part on captures 
made in the month of February, whereas Capt. Wilson’s 
insects were taken in November and December. Again, 
the time devoted to collecting at each place was a matter 
of days, more often of hours. These limitations should be 
kept in mind. 

Mthough much of Northern Kordofan is more or less 
desert in character, both Mr. Willis and the Government 
Handbook speak of forests ” in the region of the Nuba 
Hills; it might therefore be reasonably expected that the 
fauna of the latter would exhibit a forest rather than a 
desert aspect. 

* See Ami. and Mag. Nat. Hist., ]916, p, 380. 
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The following lists show (A) the twenty species added 
to the fauna by Capt. Wilson, and (B) the thirty-five 
species in my White Nile list which he did not happen 
upon, or at any rate did not send home.* ^ 


A, StECIES TAKEN BY CAPIAIN WiLSO.N 
BUI SOr DT THE WHITE XlEK; LIST. 
3a. 3/ peaks w fitili/as, Hew. 

7a. Pr^.cis octavia sfsamus., Trim. 

7b, CaiacToptera doanlhr, Oram. 

17a. Acraca ni?obtile, Dbi, 

[f. neobule arabica, Rebel D] 
176. Acroett cotfCfTj'a, Fab. D 

17e. Acraai dotibledatpi sykesi, Shai’pc 

If. dotibkdayi arabica, BlLriug. D] 


SOa. Lyeamesthts crateshayt, Uutl. 

31a. Alarms mirta, Ploetz. 

34a. Sapala licinia, Ma.h. 

3r»a. A:ciocerccs harpaJS, Fab. 

356. kaduglii, B.- B. 

35c, Argiulaus ismcaias, King. i) 

3 to. Glvtophrissa epaphia. Cram. 


61a. TeracoJuA cclt/«cKC, Lucas 


70a. rapiiio aniheus rtyassae, Butl. 
71a. tiarange.m plistonkus, I'Loelz. 
716. iSaranjcsa pr'rliisa. Mat). 

71c, Caprona adelica kordofani, 15. -B. 
73o. (rppencs obu'iihfota. Trim. 

726. Besperiu ?7w/(i,Triui. 


B. Species in the White Vile ,,,, 

hUT NOT IS CiPIALN WlIAOVt 
COLLECTION. " 


3. YplUliima aslerope, King, 

4. Byrameis eardui, I.inn. 

8. Nypolimnas mistppus, Lmn. 
13. Atelki phalantha, Drury. 


1(5. Acram riatalicct, Boisd. 

13. A cram abdera. Hew. 

23. Castaliiis wemia, Neave. 

24. Cvpido cretosus, Butl. 

25. Calochrysops ekiisw, Dem. 
27. Zizera lysimon^ Uiib. 

29. Lycaencsthes amaraJi^ Oult. 

30. Lycofn^sthes otaciHa, Trim. 

32. AjajDW Cram. 

3.3. Deudorix liria. King. 

3.1. Ilypohjcaena. pthilippus. Fab. 


; 41. Caiopieris Slug. tl 

I 43. Teracoliis Calais, Klug. ]) 

4.3. Tcracolus phisridiii, K\\ig. jj 

41. Tamtoivs eastali.%, Stdgr. j; 

j 45. Teracolus citTysonomc, Klug. j} 

! 40. Teracohis vesta, Redcho 

i .5(1. Teratoivs pi done, Klug. U 

' .52. feracolvs hetaera., Gerst. 

5C. Teraeoiiis erippe, Limi. 

[/. epigone, Feld.] U 

59. reracoiits ep6pta, Eug. ji 

60 Teriicnhix liagoTe, K\\i^, Ii 

64. Leucerotiia. biupietii, Boisd. D 

[/, nrabica, ITopfT.] 

6(5. Tcria.s senegahnsis, Boisd. T) 

C.S. Colias hyaie marnoana,, B? 

(ty. Ebi). T); 

71. .Sarart^c.va eliiniiiuUi, Holl. 

73. O'vgenes noslTUduiuus, Fab. 

73. Pu rn« ra )«a/A Fab. I>? 

74. J'arnamfatMcU.tis,llopS. 

75. Rfiopaiocampta forestan. Cram. 


These lists may be analysed by dividing A and B into 
sub-families. 

A a 

Saty lines 1 1 

Nymphalincs . ... 2 3 

Acraeines 3 2 

Lycaenids G 9 

Pierines 2 IT 

Fapilionines .... 1 1 

Ilesperids ...... 5 5 

* It is not iinjjrobablc that Capt. Wilson was so familiar with 
the typical foi'ju of D. chri/sippus and with P. eardui, H. misippus, and 
A. pJmlwitfM that he did not tliink it worth while keeping speciiiioris 
of those species. 
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Obviously the only really notable difTcrence between 
them from this point of view is the very small number of 
new Pierines that Capt. Wilson collected. This may be 
in part explained— but only in part— by the fact \hat 
when on the White Nile I paid special attention to that 
group and sent home long series. 

The extreme scarcity of Satyrines in the White Nile 
basin is very remarkable. To rriy single specimen of 
YphlJima asiererpe Capt. Wilson adds two Mycalesis mihjas. 
In the nature of things positive observations have much 
more value than negative, and it is quite probable that a 
collector working throughout the year might find many 
more. My own observations in Cape Colony suggest that 
when Satyrines are scarcest Pierines arc most abundant 
and vice versa. 

In the lists, I have marked with a D all the butterflies 
that I consider to be “ desert” insects ; this, of course, by 
no means implies that the species so marked are con- 
fined to desert ” areas ; far from it. The D indicates 
that butterflies so marked — however extensive their dis- 
tribution may be — are such as can live where “ desert ” 
conditions prevail. 

Deserts differ inter se; some are much more barren 
than others, in some the prevailing surface is sand, in 
others rock, while some are sliingly. Their common 
characteristic is aridity, an absence of rain for sufficiently 
long periods to stunt vegetation. Mncli depends upon 
season; Col. Yerbury says graphically : “Few . . . have 
any idea of the effect on ‘ the barren rocks of Aden ’ of a 
few heavy showers; how almost immediately, as if by 
magic, vegetation sjnings np in every ravine and water- 
course., accompanied by a tolerably abundant insect 
fauna.” * Under such circumstances the desert literally 
rejoices and blossoms as the rose. 

The sand-dunes on our British coasts are true deserts, 
small though they be; on them C. i)ampliilus, P. cardui, 
A, aglaia, C. phlaeas, L. icarus and astraTcke may gener- 
ally be found among the bents, while now and then a 
C olios may be seen coursing over the sand ; such are desert 
butterflies, though they may all be found inland living 
under very different conditions. 

Looked at in this way, we see that whereas among 

* Journal Bombay Nat, Hist. Soc., 1892, p. 208, 
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Capt. WiUon’s twenty added species four only bear the D 
no fewer than twenty-two of the White Nile species that 
he did not send home bear that mark. 

Undoubtedly the fauna of Southern Kordofan has not 
the very marked desert character of that found nearer 
the river, but at the same time it can scarcely be deemed 
to be a forest faima. 

It is curious that of the ten Skippers not one is common 
to the two lists. 

Capt. Wilson may be congratulated on having taken 
one species and two varieties new to science. 



■> Aha, /famed 


PurtSud: 





( 289 ) 


XI. On Certain Forms of the Genus Acraea. A reply to 
M. Ch. Oberthur. By II. Eltringham, M.A., D.Sc., 
F.Z.S. 

[Read Juno 7th, 1916.] 

Plate LXXIV. 

In M. Charles Oberthur ’s Etudes de Lepidopterologie 
Compar^e,” Ease, xi, 1916, appears a study of Madagascan 
Lepidoptera, largely dealing with species of the genus 
Acraea. M. Oberthur states that after reading with great 
pleasure my monograph of the African species of the 
genus Acraea he has been moved to endeavour to complete 
some of the details and dispute some of my conclusiorvs. 

1 would say at the outset that any criticism of my work 
is welcomed by no one more than by myself. M. Oberthiir 
(p. 133, l.c.) says, “ Tin meme sentiment nous anime, M. 
le Professeur Houlbert et moi meme; la recherche dc la 
veritA” All true scientific workers are animated by this 
sentiment, and if I feel it ueccssaTy to criticise to some 
extent Professor Houlbert’s conclusions, he ^^Tll, I am sure, 
consider my remarks in the same friendly spirit in which 
they arc made, and as our countries are allied in the sup- 
pression of a barbarous race, so, in a more peaceful sphere, 
our scientists are allied in the search after truth. 

First, then, as to the structure of the male armature in 
Acraea, Professor Houlbert suggests that in this genus occur 
the most complicated organs to be found in the Lepido- 
ptera. The point is not of great importance, but I would 
ask him to examine, merely as a relaxation, the armatures 
of, say, IlypoUmnas monteironis, some of the Lycaenidae, 
and Plate I in “ The Genitalia of the Nocluidae'^ (F. N. 
Pierce, Liverpool, 1909). 

Professor Houlbert next questions my contention that 
Mabille’s efiort to classify the genus Acraea on the structure 
of the armature is of little value. 1 iStated at the time that 
Mabille’s view seemed “ based on an inadequate study of 
these structures.’^ I see no reason to modify that state- 
ment now, and would only add that had Professor Houlbert 

TRAJTS. ENT. SOC. LOND. 1910.— PART II. (DEC.) 
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made some five hundred carefully mounted preparations 
of Acraea genitalia, as I liad to do for my monograph of 
the genus, he would, I am sure, agree entirely with inv 
statement. 

At this point Professor Houlbert makes a curious error 
in quoting my words. In referring to Schatz and Kober § 
efforts to classify the species of Acraea^ I stated that the 
“ characters given are for the most part inconstant.'’ 
These words Professor Houlbert makes to be my criticism 
of Mabille instead of Schatz and Rober. It is true I said 
almost the same thing of Mabille’s characters. The words 
are : the impossibility of these groups is evident from the 
instability of the characters suggested.” My meaning 
here was, how'ever, slightly different. Mabille named one 
of his groups Ajpkanopelti^, and his characteristic for this 
group was that the ventral plate of the male armature 
was a structure of variable form. It did not seem to me 
that variability, or as I said, instability, could be regarded 
as a suitable characteristic on which to found a subgenus. 
Moreover, the features Mabille selected for his classifica- 
tion are not features of a comparable kind, since in some 
species they do not occur at all. Finally, his attempt 
suffers from the great objection that it utilises a purely 
sexual characteristic as a feature on which to base a 
classification. 

Now, whether applving to Mabille or to Schatz and Rober, 
Professor Houlbert objects to my wmrds “ the characters 
given are for the most part iiicoustaiit,” and says, “ mais, 
ou trouve-t-on des cliaractere.s constants?” Naturally I 
agree with him that characters are not constant in the 
absolute sense of the word. Were they so the whole majestic 
scheme of evolution ^vould be an impossibility. Neverthe- 
less, there are characters which are relatively sufficiently 
constant to enable us to use them as a basis for classifica- 
tion, and wlien 1 spoke of the inconstancy of Sehatz and 
Rober ’s characters I indicated that they were devoid even 
of that relative constancy which was necessary if they 
were to be of anv taxononuc value. I have nothing but 
admiration for the descriptions and excellent drawinp 
of the armature.s of A. igati and A. demni. As a study in 
the anatomy of these insects they are admirable. In a 
footnote ou p. 145 Professor Houlbert says, “ Mr. H. 
Eltringham, l.c. p. 7, a donne de ces organes, deux petites 
schemas trop simplifies (fig. 11 et 12) qui ne peuvent fournir 
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uii’iine idee tres imparfaite de Tarmature genitale des 
Jicraea.^^ I agree entirely that my “ two little diagrams ” 
“can only furnish a very imperfect idea of the genital 
armature in Acraea.” They were not made with any such 
comprehensive purpose in view, but merely to illustrate 
die most essential differences between the two species 
ignii and damii. My monograph runs to some 375 pages 
and over 250 illustrations. To have dealt with the detailed 
structure of the armatures of the 140 species of Acraea 
^vould have required another volume of similar dimen- 
sions, and would scarcely have served an advantageous 
purpose. 

The second part of Professor Houlbert’s interesting cun- 
Uibution deals with the sphragis, or seal, found on the 
female of most species of Acraea after pairing. That this 
structure is of great interest, and its function somewhat 
obscure, I certainly agree, but I cannot think that Pro- 
fessor Houlbert has thrown much light ou the subject by 
declaring, as he does, that the spliragis is not the result 
of a secretion deposited by the male on the abdomen of 
the female. It is true that the process of formation has 
not, so far as T am aware, been actually observed in the 
case of an Acraea. A homologous formation occurs, how- 
ever, in at least seven other genera of butterflies, and in 
the case of Parnassius the process of formation has been 
investigated by Mr. Arthur Thomson, and the subject is 
dealt with at some length by Mr. H. J. KIwes in his paper 
on Parnassius in Proc. Zool. Soc. Lond., p. 0 et seq., 1886. 
In my monograph I referred to this article, but did not give 
extracts from it, thinking that the investigations mentioned 
were ^ sufficiently well known. \ would refer Professor 
Houlbert, and others who may be interested, to this paper. 
He will there see that the “ pouch ” is produced during 
copulation, and that there is exuded from the abdomen of 
the male a gelatinous subst ance which hardens rapidly on 
exposure to the air, and ret ains in its hardened condition 
impressions made upon it whilst in the viscous state. The 
sphragi.s in Acraea being a formation homologoms witli that 
ill Parnassiiis, there is every reason to suppose that its 
ciigin is of the same nature. On p. 8 of my monograph. 1 
fwinted out that Marshall had observed no less than three 
female Acraeas in which the sphragis had been duplicated, 
though both formations were more or ]e.ss distorted in 
shape, “indicating that the second pairing must have 
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taken place immediately after the first, and whilst the. firgt 
secretion was in a more or less viscous condition.'’ Thai 
it is only produced by pairingis certain, since bred females, 
of which -we have hundreds of examples at Oxford, never 
show the structure in question. In face of this fact it 
difficult to understand why Professor Houlbert should have 
written, “ Quant a I’origine raeme du sphragis nous n’avojis 
pas en cc moment, de donnees assez precises; mais nous ne 
desesperons pas de rexpliquor le jour 6u il nous sera perniis 
de suivre revolution de quelques Acraea vivants. Dans 
tous les cas, nous ne pouvons pas accepter 1’ opinion des 
auteurs qui considerent le sphragis comme le rcsultat 
dhine secretion dcposee par le male sur I’abdomen de la 
femelle au moment dc raccouplement." 

Professor Houlbert expresses the opinion that th(! 
sphragis, owing to its perfect adaptation to the shape ttf 
the male armature, ensures the precise and unerring action 
of those complicated organs. It seems not to have oc- 
curred to him that the exact correspondence in shape 
between the sphragis and the jiiale armature is due to the 
same cause which governs the correspondence between 
the plaster cast and its mould : the one has taken its shape 
through intimate contact with the other. 

Two further points remain. Professor Houlbert on 
p. 152 expresses the opinion that the sphragis is an organ 
of adaptation, and that after pairing it falls oil, and the 
female genital plate being thus uncovered, the eggs can he 
deposited, without hindrance, on the plants which are to 
sustain the larvae. 

Now, in the first place, the sphragis does not fall off iiTakr 
normal conditioiis. It is found on the parent Acraeas in 
the Hope collections at Oxford, from which were bredkmg 
series of examples. Secondly, there is no necessity fonts 
removal, since the external opening of the oviduct is rutt 
the same as the copulatory opening, but occupies a posterior 
position. The insect would be in no way inconvenienred 
ill the matter if the copulatory orifice were heriuetically 
sealed for the rest of its life after pairing. This fact of 
butterfly anatomy has doubtless escaped Professor Hoid- 
bert’s notice. The reuiaining point with which I mutt 
deal is the statement on p. 158 that the uncus of the male 
is more highly developed in those species whose females 
are found to bear a sphragis, and is very small in cases 
where the genital plate is reduced or absent. In very 
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many of the smaller Acraeas the sphragis is not or scarcely 
at ail developed, yet in these the iincus is. in proportion 
to the claspers, very large and well developed. 

Jn one or two pkces Profes.sor Iloulbect suggests that 
he has had some difficulty in making out the structure of 
the genital armatures owing to their' desiccated condition. 
Should he continue his investigations, and I sincerciv hope 
he will do so, he will find that if the terminal segments of 
the abdomen are boiled in causlic potash (KHO) for a 
niiinite or two all extraneous matter is easily removed, and 
the specimen can be dehydrated, cleared in clove oil, and 
mounted in Canada balsam in a cell so that it is not com- 
pressed. He will then find that the organ can be examined 
under the most favourable conditions, and its form easily 
made out with the help of the stereoscopic mieroscope. 

H he will submit a sphragis to the same treatment lie 
will find that it disintegrates and dissolves with great 
rapidity, conclusive evidence that it is of an entirely 
different chemical constitution from that of the organ's 
to which he would seek to ally it. 

Following on this discussion of tlie armature arid sphragis 
generally, M. Oberthur contributes intere-sting details con- 
cerning some of the less-known Madagascar Acraeas. He 
points out an error in my account of Acram igati, wdiicli 1 
stated to occur only in Madagascar, wlicreas he has examples 
from Anjouan and Grand Comoro. I was, of course, 
unaware of this when my paper was published. A. danni 
and A. fornax are dealt wdth, and finally the author gives 
a comparative study of A. siraliipovles', A. a.iu\ 

a form to which he gives specific rank, A. siliafui. M. 
Oberthur’s discussion of these forms is a most useful 
addition to our knowledge. With characteristic generosity 
the eminent French naturalist has presented to the Hope 
Collection at Oxford beautiful series of several Madagascar 
species of Acram. Amongst these are a number of examples 
labelled mommba and some labelled ailia. M, ObeitJiiir 
now finds that the latter do not in reality correspond 
to Mabille’s var. siUa, but arc in fact an iinde.scribed form 
which he regards as a good species, and for which he pro- 
poses the name siliana. Furtliermore, he declares his 
mability to distinguish the species of Acraea to wdiich 
Mabille's PI. 9, fig. 1, la {masamha) and fig. 3 (var. silia) 
belong. A. straUipodes is dealt with in the same section 

the paper, but as there is no difficulty in identifying 
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this as a, ffood species, it remains only to deal ivith 
nmamba a /id silimW: 

M. Obei’thiiT expresses his regret at having sent speci 
nieiLs labelk'd as silia, which do not precisely agree with 
Mabille’s silia, and which he now refers to his new spei:-ie.< 
sUiana. Professor Houlbert has examined the male ami 
female genitalia and also some of the wing scales, and tlie 
specific rank of siliana is claimed on the following points. 



masaha 

siliaiai 

H.'W. border upper- 

regular outline 

indented at 

side 


4th norvurc. 

b’.-w. inner margin 

suffused with black 

not so. 

Papilla on whicli 

rounded 

triangular. 

occurs external 
orifice of bursa 
copiilatrix 

Uncus of male 

straight 

curved. 

Scales from f.-v. 

siiboval 

subtrianguk’ 

apical area 

Ditto from internal 

rounded 

subangulate. 

angle 


Now, in dealing with these points I should explain that 
ill discussing the forms in rny monograph, the supposed 
examples of silia which I had before me were specimens of 
what M. Oberthiir now calls siliana, and furlhorriiore 
aiiLongst those labelled masamha were four examples of the 
siliana form, but of the dark ground-colour similar to that 
in masanihu, a variety named by M. Oberthiir A. silutn'i 
anfakara. It was on these examples that, in speaking oi 
the indentation of the hind-wing border, I based my remark 
that ‘’the same feature is observable in varying degrees oI 
development in a series of masamba” * Having removed 
these examples, I must adniit that the ijuleidation ofihe 
border is peculiar to the siliana form. -Moreover, the black 
suffusion of the inner margin of the fore-wing in wasmuhft. 
especially in the male, seems a good character. As to tlio 
papilla related to the orifice of the bitrsa copidairk In flic 
respective females, I regret I have not been able to iii/iki* 
out this character, alluded to by Professor ITonlbe/i. 

* This remark of mine is curiously misquoted on p. 170, the word 
“observable" being printed “ fnobservable ’’ and emphasised by 
small capitals. 
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though it states. Greater differences 

than this occur in the genital plates of forms of A. acriia, 
but do not enable us to define specific limits to those forms! 
'The alleged dificrence in the uncus in the two species 
does not appear to me to be valid. The organ in both 
species is curved in a vertical piano. If Professor Houlbert 
alludes, as T think he does, to a curve in the horizontal 
plane, such an appearance in a dry specimen is of no value 
whatever, since the organ is frequently distorted through 
desiccation. In the many dissections I liave made, I have 
never found the uncus in any A cram to bo ’curved 
laterally when once its flexibility has been restored by the 
caustic treatment. Such a curved condition would be a 
form of asymmetry, a phenomenon which, so far as my ex- 
perience goes, does not occur in any species in the male, 
though one or two females have an asymmetrically placed 
copulatory orifice {neohvJe, etc.). In my opinion, the male 
armatures of masamba and siliana are not distinguishable 
when the features of those organs arc considered as a whole 
and in relation to those of other species of the genus. In 
some genera the male armatures are practically indistin- 
guishable, and so useless for specific distinction, but the 
genus Acram is remarkable for the constant intra-specific 
differences in the genitalia. 

Now as to the scales. On Plate LXXIV I have illus- 
trated sixteen examples of scales in an endeavour to confirm 
Professor Iloul berths conclusions. Figs. 1-5 are taken from 
the fore-wing apical area of A. masamha, and figs. 6-10 
fioni the same area in A, siluma. Xo two are exactly 
alike, nor do any quite resemble Professor Houlbert’s 
figures on p. 169 of the paper referred to. In spite of 
diligent search I could find no scales which had not the 
deeply indented “ shoulder ” at the base, shown in my 
drawings, but quite absent in those of Professor Iloulbert. 
Fi^s. 11-13 are from the fore-wing inf ernal angle of mnsamba, 
and flg.s, 14-16 from the same area in siliana. So far as 1 
can judge, the outlines of the scales are so variable that 
they do not furnish a character which is u.scful in this case 
for specific distinction. Nor is the outline of scales an 
e^itirely satisfactryy character for the purpose, since my 
fneiid Dr. F. A. Dixey has found that even the Pierine scent 
scales, so characteristic in most cases, show considerable 
variation in different individuals of G. napi. 

bet us then sum up the whole matter : The most essential 



296 Dr. H. Eltringham on Certain Forms of Acraca. 

and constant differences between the two forms are clif. 
fcrences of pattern. The structural differences are vei'\ 
slight and open to question. In my monograph of the 
genus I stated that “ with our present conception of the 
evolutionary nature of species formation the precise limita- 
tion of what is called a ‘ species ’ has necessarily lost miicli 
of its importance, as compared with the recognition of the 
degrees of affinity which appear to obtain between the 
forms studied. . . . In many cases it is extremely difficult, 
if not impossible, to decide whether a form has yet passed 
over that dividing line which separates one true species 
from another. The difficulty experienced is merely a con- 
firmation of our theories of species formation.” A. siliana 
does not appear to occur in precisely the same localiti('s 
as A, masamba. The characteristics of A. siliana as com- 
pared with A. masamha are equivalent to those I should 
regard as apphdng to a subspecies, i.e. a geographical race 
not entirely and specifically separate. M. Oberthlir prefers 
to regard the bvo forms as distinct species. After all, it 
is of little, real importance wlilch vievv^ we adopt. The case 
is similar to that of A. welwitschii and A. anemosa. 

Finally, I sho\ild wish to express my appreciation of 
M. Obcrthiir’s most valuable and interesting contribution 
to our knowledge of the Acraeas, of M. Culot’s exquisite 
plates, and of Professor Houlbert’s beautiful drawings. 
The structural features of the Lepidoptcra have too long 
been obscured bv the dazzling beauty of their wings, 
and w^c shall look forward with pleasurable anticipation 
to further valuable communications from so ideal a 
collaboration as that of M. Charles Oberthiir and Professor 
Houlbert. 


Explanation of Plate LXXIV. 


Pigs, i-5, Scales from f.-w. apical area of A. masamha. 
6-10. „ „ „ „ » A. siliana. 

11-13. ,, „ „ internal angle of d. WKwawtfcft. 

14-16. A. silia-m. 


Decfmbeh 29 , 1901 . 



Trans. Ent. Soc, Lend., igi6, Plate LXX2 V 
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XII. Tlie Rein-sJieath in Plebeiid Blues: a correction of 
and addition to Paper VI. By T. A. Chapnian 
M.D., F.Z.8. 

[Read October 4th, 1910.] 

Plates LXXV-LXXIX. 

The last paragraph of my paper on “ The Pairing of the 
Plebeiid Blue Butterflies ” contains one very confident 
but quite erroneous statement, that I desire to correct. 

The material I was dealing with was scanty, and I did 
not know how to obtain any additional supplies. 1 was, 
however, so dissatisfied with the position in which I had 
left the matter, that I determined to follow it further. 

I am now able to say something definite, and I hope 
correct, about the remarkable structure referred to. As 
a matter of fact, the sheath does consist of scales, but 
scales of such curious form and disposition that I am not 
prepared, whatever others may be, to blame myself 
severely for failing to recognise them as such, having 
preserved only two or three specimens. 

The sheath, then, consists of scales, whose points of 
attachment are the points ’’ with w^hich the surface of 
the rein is studded. These points are very small, quite 
unlike the usual sockets from which scales usually arise, 
but more like, as I described them, the traces of abortive 
hairs or scales. They must be the points of origin of the 
scales of which the sheath consists, but from which the 
series so readily separate that it may be doubted whether 
they are at all attached to them, after the hutterfly has 
emerged from the pupa. The scales are of a very un- 
usual nature. The end, by which each was presumably 
attached to the surface of the rein, tapers to a point, that 
looks rather like a distal than a proximal end. The body 
of the scale is so curled and twisted as to be difficult to 
make out as to size or form ; the distal end appears to ■ 
be rounded. The twistings and curlings of neighbouring 
scales are so intertwined, as to obscure each other, and 
arc^ the means that hold the scales together to form a 
cylinder. 
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The sheath is easily broken up, but into groups of 
scales, and separate scales are not easy to demonstrate. 
It is of elliptic section, its width being rather greater than 
is its dorso- ventral diameter. 

The butterfly possesses this cylinder on emerging from 
the pupa, and appears to lose it as soon as pairing is over. 
One captured in cop. almost always still possesses it, hut 
one taken otherwise very rarely, showing that the females 
of these butterflies, like those of so many Lepidoptera, 
remain quiescent and are rarely seen till pairing has taken 
place. The cylinder is so easily lost that it seems doubtful 
whether it retains any coherence by the scale attach- 
ments, and unless one is especially careful, it is more 
likely than not to be lost in preparing and mounting a 
specimen that still possesses it. 

I have certainly several times, I fancy frequently, iseen 
specimens in cop. in which the female did not possess tlie 
sheath. These may have been second pairings, or the 
sheath may have been lost before the first pairing. 

The use of this structure probably is to give rigidity 
and support to the soft structure of the rein in finding 
its w^ay to the base of the male genital cavity, and to 
maintain it in position, with some fixity, with the terminal 
plate in apposition with the aedeagus, so that penetration 
may take place. How^ this exact apposition was secured 
seemed to he rather puzzling, notwithstanding that the 
rein when full of fluid could be fairly rigid; but this did 
not explain how the correct position could be secured so 
rapidly as in fact it is, the actual pairing being apparently 
a matter of a second or two. The sheath must occupy 
with great accui'acy the male genital cavity, so that the 
parts properly coincide. 

The special character of the “ furca ” in the floor of 
the male genital cavity, appearing to support nothing 
nor g^ttach any parts together, is probably related to the 
rein and its sheath. The rein (and sheath) would arrive 
at once in a position supported on each side by the branches 
of the fork, and resting in the hollow betw^een them, fiOing 
the genital cavity so that the end of the sheath necessarily 
impinges against the short exposed portion of the aedeagus, 
and with the kncc-like angle between the prop and the 
rein, at the base of the clasps. Though, no doubt, the 
difference in details of structure in the different species 
make this only a general description of the adaptation. 
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A question to wliicli I cannot suggest an answer is, 
Wty should it be lost so soon as pairing is over? It is 
110 longer of any use, but is it now in any way injurious ? 

Its absence may give more room for the movement of 
the eggs to the ovipositor, and greater freedom to the 
actioiis of the structures involved in the important process 
of the fertilisation of eacli ovum. 

The sheath in coridon is 2 mm. in length, 0*5 from back 
to front, and 0-7 from side to side. It looks as if con- 
structed of a confused congeries of smooth rounded waves, 
each ending distally, however, in sharj) romided ends, 
w'hich are the ends of the actual scales; these have no 
terminal teeth nor any striations. Each scale is curiously 
twisted, so that it is difficult to say what its size and out- 
line would be, if it could be flattened out; but it is ap- 
proximately 0-4 to 0‘() mm. long, 0-1 to 0*15 mm. wide 
at one-third from the free end, tapering fairly regularly 
to the attached point; it has a granular appearance, no 
striations as ordinary scales or rows of elevations like 
androconia. The granulations seem to be rather contents 
of the scale than structure of its w’alls. Various items of 
these details will be more easily grasped by reference to 
the Elates. 

Ill coridon the sheath is tolerably cylindrical in form, 
but the two extremities arc a little oblique to the main 
axis. In hellargus it is rather flattened in dorso-veritral 
diameter, more especially distally, wffiere it is rather 
widened from side to side, giving it an appearance of a 
waist with spathulate extremity. In icarxis it is rather 
expanded basally, narrows slightly towards the end, where 
it finishes with a more rapid, somewhat conical narrowing. 
Astrorche presents a form very similar to that of iemus. 
The difierence between coridon and bellargus is less than 
my description perhaps implies ; the sheath in belhrgus 
could certainly not be described as cylindrical, but that 
of coridon has a slight terminal flattening, that could 
hardly however be called spathulate. 

I have verified the presence of the sheath in aslrarche, 
icarvs, coridon^ bellargus, eversmanni, argyrognomon and 
dumon. Eurther research will probably demonstrate , its 
presence in all these Plebeiids, but it seemed so desirable 
to make this correction to my paper as early as possible 
that 1 have not waited to carry the matter further. 

This scale cylinder is, in itself, as remarkable as the 
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specialisation otherwise of these blues described in mv 
paper, and is, of course, a detail of that specialisation, f 
am not aware that any similar structure has heretofore 
been observed. 


Explanation of Plates LXXV-LXXIX. 


Plate LXXV. Two specimens of A. beJlurgus {thelis), side view 
the prop and rein, clothed in the sheath 
extended, x 10. A. E. Tongc, photo. 

Plate LXXVI. Fig. 1 . Sheath of one of t he specimens in last pUtc. 

X 30. A. E. Tonge, photo. Mr. Tonge says 
that tile blurring is due to passing traffic when 
photographing. 

Pig. 2. Rein sheath of A. coridon separated (it 
separates almost too easily), x 25. (Clark.) 

Plate LXXVIL Rein of P. icarus with sheath broken into 
upper and lower halves. X 25, and lower 
half of sheath, x 70. 

Plate LXXVill. Portions of broken -up sheath of A. coriilon, 
X 35 and X 100. This illustrates how the 
scales arc intertwisted and the difficulty of 
in any way separating out a single scale. 

Plate LXXIX. Rein-sheath of A. coridon, nearest approach to 
separate (and unbroken) scales, x 200. 
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XIIl. Resting attitudes in some Lepidoptcra, exaynples of 
recapitulation in habit. By T. A, Chapman, M.l). 

[Read October 4th, 1916.] 

Plate LXXX. 

A CHANCE observation, recently, led me to make a few 
more that were available, and to the conclusion that the 
facts examined gave some indications of being instances 
of “ recapitulation ” ; * that is, of a habit or structure of 
some ancestor, though now possibly useless, persisting 
and having a place earlier in the development of the 
individual than it had in the ancestor. 

The resting attitude of the great mass of the lieterocera 
is with the wings in the same plane as that of the surface 
on which the insect is resting. Even so there is a good 
deal of variation, as, for example, in Xoctuae there is the 
flat position with the wings crossed as in A gratis and 
Noctm, or held in a pent house position as in Taeniocampa 
{Moniina) and Flusia. 

As my observations were on Geometers it is more 
apposite to note that in them the usual position is with 
the wings laid flat on the surface, forming a triangle, the 
inner margins being parallel wuth the body, either airainst 
it or covering it. (PI. LXXX, figs. 1 and 3.) 

It is perhaps necessary to remember that, practically 
without exception, after leaving the pupa and expanding 
the wings, the place the wmgs together vertically 
over the back (in the resting attitude adopted by butter- 
flies), in the larger species with the wings hanging down, 
the insect resting on a vertical or overhanging object; 
so that gravity appears to be, and often is, necessary to 
keep the wings straight whilst hardening and drying. 

* “ Recapimlatioii ” was the name given by Hacckcl to the 
theory that the ontogeny of the individual presented briefly in 
series the evolution involved in the phylogeny. it thus applies 
properly to a succession of structures in the evolution, but one 
habit or structure exhibited temporarily in (he ontogeny repre- 
senting a final habit or structure in an ancestor would have to be 
citified under the same term. See Haeckel, “ History of (.reation ” 
{Ray Lankester), i, p. 309. 

Trans, ent. soo. lonp. 1916.— parts m, iv. (april ’17) 
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In other species, not always very small, the insect mav 
be on a horizontal surface; but the wings are held up 
vertically, and seem stilf enough to maintain this attitude 
during drying. 

When the wings arc dry and stiff this attitude is left, 
and the wings take the resting position normal to the 
species. "What I have observed is, that this is not a 
strictly correct statement of what occurs in certain species, 
but that, by way of “ recapitulation,” the wings are do- 
flexed to the position characteristic of the group (family?) 
to which it belongs, and later assume that belonging to 
the species itself. I noticed this fact in the case of AcuMia- 
virguldria {Eoin incanaria). So soon as the wings are 
dry, in the attitude vdth them closed dorsally, they are 
brought down to the surface on which the insect is rest- 
ing, to the normal (leometrid attitude, with the inner 
margins of the wings parallel to the body. This position 
is maintained for a varying period, apparently so long as 
the insect remains undisturbed; in one instance, I noted 
as long as three hours and three-quarters, and it- may be 
they often remain so till the evening flight. But if dis- 
turbed, the insect runs or flies, even as little sometimes 
as, say, half an inch, but settles dowm with the wing in 
the Acidalian position, viz. with the fore- wings well for- 
ward, showing a good portion of the hind- wing. This 
occurs even if the disturbance is only a few minutes after 
the wings are deflexed, and in no ca.se is the Geometrid 
attitude after^vards assumed. The explanation that this 
was a case of “ recapitulation ” seemed quite probable; 
if it were so, then it might be observed in some other 
species. Unfortunately material for making further ob- 
servations was not abundant, and, for instance, it did not 
occur to me, in time, to secure some pupae of Smerinthus, 
though I have a dim recollection, but no notes to say 
whether this is reliable or the contrary, that the position 
with the liind-wings well forward, in this and in some 
Lasiocampids, is not assumed till some time after the 
wings are dry, I had, however, several species of 
{Leucoplhahnia)^ and found that their habit in this matter 
was precisely the same as in E. incanaria. I also had pupae 
of Selenia hilumiria, wliicli seemed to be a desirable species 
to observe, as its resting attitude is that of the butterflies, 
and therefore less like the ordinary Geometrid position 
than that of the Acidalias, I found that, in bilmaria, 
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fl'hen the drying attitude is left, the wings are deflexed, 
but not to a flat position, they are still raised so as to 
make, between the two sides, an angle of from about 110® 
to 150®, apparently according to whether gravity, in the 
position in which the insect happens to be, tends to make 
them more or less open. This attitude is maintained for 
something less than an hour; in various instances on 
touching the wings to ascertain whether they were still 
soft and this was still a drying position, the disturbance 
Diade the insect assume the butterfly attitude; in every 
case the wings were found to be quite firm. In this species 
the restiug attitude is very different from the usual Geo- 
met rid one and is identical with the drying position, so 
that one would suppose that the one might very properly 
be continued into the other; but a close approximation 
to the Geometrid attitude is assumed in passing from the 
one to the other. In a few cases I thought it was omitted, 
but was never sure that I had not missed it, or that it 
was shortened or left out owing to some disturbance. 

It may be observed that the intermediate attitude here 
is very close to the resting attitude of Selenia teirahmaria, 
but has the wings slightly more deflexed. 

In dealing with the Rhopalocera, 1 may say that I ob- 
served carefully and in some numbers only three species, 
Pieris rapae, Vanessa ifrticae and Theda rywercM.v ; this is 
no doubt a rather narrow basis, but for facility of 
description 1 assume that they arc fairly representative. 

It seemed desirable, opportunity offering, to consider 
the butterflies. In these the resting attitude is identical 
with that for drying the wings, vi 2 . the erect dorsal one. 
I do not know that there is any exception to this rule, if 
we except the He.speridae, some of which rest with the 
wings deflexed, and the Erycinidae, at least the South 
American species or most of them. These are not, how- 
ever, in the ancestry of our palaearctic butterflies ; some 
Papilios are also known to rest with deflexed wings. The 
butterflies who adopt the “ butterfly attitude ” have 
cryptic undersides ; those, like the Erycinids, that do not, 
have undersides not very different from the upper. The 
whole butterfly ancestry of the species I observed may be. 
assumed to have used the “ butterfly attitude ” of rest.* 

Therefore, unlike the Geometers referred to, which had 

* T am indebted to Commander Walker and 31r. Kaye for re- 
minding me of the Erycinid attitude. 
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a comparatively recent ancestry with deflexed wings, 
have here to go back to the Skippers, or possibly* the 
for such ancestors, and one would regard it as 
probable that any memory of a deflexed position of rest 
had been entirely lost. Possibly this is so, yet in the 
process of expanding, or rather of drying the wings after 
expansion is completed, there is a phase, that does not 
seem to occur in the Heterocera, that strongly suggests that 
some reminiscence of the deflexed attitude still exists, but 
has been pushed backwards from the point just followinff 
drying, till it has become involved in the period of drying 
In any case, whether it admits of this interpretation or 
not, this dilference of procedure- is obviously of interest 
and seems to require some explanation. In butterflies, the 
wings are expanded, as indeed in most Heterocera, in 
approximately the resting attitude, but, when expanded, 
are definitely placed in the drying position, all nearly 
parallel, hind- wings close against fore- wings, but the fore- 
wings only touching at their tips and hind margins. Then 
begins the special butterfly process ; after a few minutes 
the wings are separated, to such a degree that were they 
stiff the upper surfaces of the opposite wings would be at 
an angle of 90° at least with each other, but being limp 
the wings hang in somewhat bell-shaped fashion, as ob- 
served on the costal aspect. They are retained here for 
some thirty seconds, and again closed; they are then 
opened and closed, each phase occupying about half a 
minute, but varying a little, for some six to ten timcii, 
the wings gradually stiffening, not being opened so wide, 
and so losing the bell-form, the -wings being nearly straight. 
Ill the last open positions the hind- wings separate from the 
fore- wings, so that there is an interval of a full millimetre 
between each adjacent pair of wings; finally the vvings 
arc closed, so that rather more than the tips touch, and 
very gradually are more closely approximated, so that 
the costae coincide for fully two-thirds of their length. 
This is the assumption of the true resting attitude; no 
further change of position occurs until the insect is dis- 
turbed, or takes flight, etc. This description refers more 
particularly to Pieris rapaa, than to the other species 
observed. 

This is a very different process from the typical Hetero- 
cerous one of suddenly throwing the wings back, keeping 
them there immovably till they are dry, and suddenly 






Photo, A. E. Toftge. 

OF A. BELLARGUS, In situ, AND OF A. CORIDON, SEPARATED. 
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lowering them to the normal resting position. In these 
butterflies after the wings are thrown back, but before 
they are dry and stiff, there seems to be a temptation to 
assume the Heterocerous resting position, and just as the 
wings are all but dry, a separation of them occurs, suggest- 
ing the Hesperid position, with hind- wings only, lowered 
I add more detailed notes of some of the' species ex- 
amined, and include the actual times of the several phases 
as jotted down in the cases of two of the butterflies, where 
the movements are more complex than in the moths— 
Oudemans’ paper on the resting attitudes of Lepidoptera 
published m 1903,* suggests a number of species on which 
observations might be made. 

Leucophthalmia orhicidaria having rather rapidly ex- 
panded its wings, closed theiii dorsally in the usual manner- 
it kept them so for some twenty minutes and then deflexed 
them, nearly flat to the surface to which the moth was 
adhering, but not pressed down on it; the fore-wings had 
theic inner margins nearly but not quite parallel ■ that 'is 
they were slightly apart at the anal angles, so as to show 
the body and a very narrow strip of the inner margin 
of the hmd-wing, not unlike the resting attitude 'of 
Odezta aimta. ^ It maintained this attitude for an hour 
and twenty minutes, and might have done so longer but 
a jerk given accidentally when observing it made it 
flutter as if to take wing. It then settled down a few 
inches away in the ordinary resting attitude, i e with 
the wings flattened closely to the surface on which it 
rested and the fore- wings advanced so as to show some 
two-thirds of the hind-wings. (Plate LXXX. fig 2.) 

June 27th, 1916.- -A Sel bilumrM 9 had completed the 
expansion of the wings, which were thrown back in the 
usua repidoptcrons attitude of drying the wings, and 
which is also the usual rest attitude in S. bilumria, at 
1U..XI. At 11 the wings were deflexed, not to a liorizontal 
position, but to an angle of about 120" between those of 
the two sides, or of about 30" above horizontal on each 
Mde -honzontal with reference to the line of the msect's 
body supposed restmg on a flat horizontal surface. As 
a matter of fact, the insect was suspended on a vertical 
surface the head hanging hack from it, so that the line 
onJm body was an angle of about 25" from the vertical, 

seL, der Koninklijke Akadcmie van We ten- 

O'lppen to Amsterdam” sect.), Deel X, Xo. 1. 
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the -weight of the wings thus hanging tending to raige 
them from the level body plane. The suggestion is, (hat 
the wings would have been horizontal had the line of the 
body actually been so. 11.50, wings thrown back. If 
the surface from which the moth is hanging be gentlv 
placed horizontally then the wings fall to within 20® 
sometimes little more than from being horizontal also’ 

Pieris rapae . — The wings expand in six minutes, and 
then hang down quite straight, touching the opposite wuiu 
only by the tip.s. (PI. LXXX, fig. 5m) The wings arc 
after another six minutes separated; they are limp, and 
hang (as seen from the costal aspect), in somewhat bell- 
shaped fashion, outwards at the base and quickly cur\nng, 
so that three-fourths of the "wings hang vertically, fPe 
hind-wngs closely touching the fore ones (6). Then ther 
are closed again. Curiously, like T. qnercus, the chant's 
from separation to shut and back again takes almost 
exactly a minute, the period of being separate varyincr. 
however, from 30" to 45", generally about 36" to 40" 
(c, d). In about six minutes the wings are not so limp, 
but a little straighter, and the hind-wings hang slightly 
separate from the fore-wings (e). In four or five more 
minutes the wings seem quite straight, and when separate 
the hind- wings are apart from the fore- wings (/). At 
the end of thirty minutes from the first movement of 
separating the wings, the period of separation is a little 
prolonged; the tip,s of the fore-wings now touch, but the 
costae are w'cll apart and the hind- wings separate and, 
if anything, rather divergent, about 3 mm. from costa to 
costa. The wings hang thus, with faint opening and closing 
movements producing little effect, for ten to fifteen minutes, 
without completely closing; they arrive, however, after 
this interval at having the tip.s in contact and very gradually 
in some further teji minutes reach the permanent resting 
attitude (^, h, i). In separatmg the wings the movement is 
quick, almost sudden ; the closing is slow, taking several 
seconds. In the ‘‘ bell attitude, if the wings, instead of 
being limp and drawn into the bell outline by gravity, 
were stiff, those of the opposite side would be in nearly 
the same plane, practically the geometric attitude of rest. 

Pieris nipae emerged at 2.29 (really 1.29 p.m.). 

2.35, wings fully expanded, quite straight, so that 
they hang with tips only touching. 
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2.39, wings with, rather more than tips touching’ 

2.41, wings separated. 

2.41-20", closed. 

2.41.40", separated; 2.42.13", closed. 

2!42.40", „ 2.43.10", 

2 43.35", .. 2.44.20", ., 

2.44.45", „ 2.45.25", „ 

2.47.15", ,, with hind- wings rather separated 

from fore- wings ; 2.47.58", closed. 

2.48.20", separated ; wings straighter, less bell-shaped, 
hind -wings more separated from fore- wings ; 
2.48.55", closed. 

2.49.25", separated; 2.50.0", closed. 

2.50.30", separated all but straight; 2.51.5", closed. 

2.51.30", „ 2.52.0", clo.-ed. 

2.52.40", „ 2.53.25", closed, liind-wings do 

not close till just after the fore- wings. 

2.54.15", separated, not so widely, wings very straight 
and very separate with slight movements; 
2.55.5", closed. 

2.57.0", wings separate with a little tremor, all spaced, 
and about 3 mm. from costa to costa of hind- 
wings; they closed for a few' seconds at 
2.59; then fore-wings gradually closed so 
far that tips touched at 3.2,0"; but hind- 
wdngs remained separate and parallel wuth 
each other. At 3.11.0" the fore-wings be- 
came slightly closed, i. c. rather more than 
the tips touched. At 3.12 fully open again; 
3.16, closer, hind-tips 1 mm. across; on 
touching wings they close up, hut open 
again, fore- tips separate and remain so at 
3.20. At 3.25 wings are closed so as to 
touch for distal half; afterwards gradually 
closed to normal resting position, i. e. costae 
together for the distal four-fifths. 

Plate LXXX, fig 5 indicates the attitudes referred to. 

In the case of V. urticae, the wings are fully expanded 
in from four to seven minutes after leaving the pupa shell, 
and are then placed in the dorsal position, closely pressed 
together with the little rotatory inovement with which 
Lepidoplera accomplish the throwing of the wings 
back into the dorsal attitude. During the next three or 
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four minutes the wings are several times slightly separated 
and again closed almost immediately, and for the followinu 
five minutes the wings remain open for slightly lontret 
periods, and when open assume more of the attitude that 
is taken at about 20 to 25 minutes after emergence, the 
wings hanging down in nearly the normal resting attitude, 
but separated from each other by spaces that make the 
apices of the fore- wings nearly | of an inch apart and 
those of the hind- wings less than half this. This atti- 
tude is maintained for some 20 minutes, when the norma! 
resting attitude is permanently assumed. 

Vanma uriicae. — 9.21 a.m., emerged; 9.26, expanded, 
but not quite straightened; 9.27, not quite straight, but 
closed; 9.29, straight, still closed; 9.30, opened; 9.31, 
closed ; 9.32, open ; 9.33, closed ; 9.33^, opened, with a 
rotating movement; 9.34:, closed; 9.35, open; 9.361, 
closed; 9.38, open; 9.38^, closed, then opened. Re- 
mained more or less open ; at 9.45 the lower wings were 
rather separate, t. e. none of the wings were touching 
each other ; 10.10, have been gradually closing, and are 
now much less open, but still rather open. Thereafter 
gradually closed to natural resting position. 

Another specimen emerged, 9.25; 9.31, -wings expanded 
and closed; 9.33, open; 9.35, closed for a few second.s; 
9.38, closed ; 9.45, opened ; 9.46, closed and then opened, 
all wings separate; remained so for some time, but at 
10.10 are less open; 10.12, closed at tips; 10.15, closed 
to middle of costa; 10.45, closed for two-thirds of costa, 
which is very near the closure of normal resting attitude. 

In T. qmreufi, as soon as the wings are expanded, which 
takes place very rapidly, they are closed over the back 
into the ordinary resting attitude, and remain so for 
several minutes ; they then separate so that only the tips 
of the fore-wings touch, and remain so for about 40 seconds; 
then they close again so that the costae of all four wings are 
close together, except about a fourth of their length at the 
base, and remain so for about 20 seconds. This change of 
attitude-separate 40 seconds, closed for 20 seconds, 
varying very little from an exact minute for the two 
phases— continues for about 16 or 17 minutes, then it is 
observed that when separate they have not been touching 
at the tips for a few times, and now they are_ all quite 
separate at about equal distances apart, rather wider apart 
at hmd margins than the width of insect’s thorax; the 





Tram, Ent, Soc. Land., igi6, PlaU LXXK, 




ROUGH DIAGRAMS TO SHOW ATTITUDES OF LEPIDOPTERA 
AT AND AFTER EXPANSION OF WINGS. 
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fore- wings, in fact, hang straight down, the hind- wings 
are apart from them as far as they are from each other ; 
the opening and closing goes on as before for about another 
tcQ minutes, then they close permanently, but not at first 
so closely as they are a little later. A specimen touched 
at this period flew off and settled down with wings tightly 
closed, as it were with only one costa (except at base) for 
all four wungs. 


ExPLANATIOJf OF PLATE LXXX. 


These arc merely rough diagrams to show the positions of the 
flings, and are probably a ecu rate enough to serve that purpose. 

FiC. 1. Normal rest position of Geom<itrae (after Oudemans). 
■{X 2). 

Fro. 2. Rest position of Ejihyra punriaria (after Oudemans ( X 2). 
These two figures show the teniporaiy (recapitulative) 
and permanent positions of rest as observed in Leuco- 
phthalmia orbicularia and omicronaria, 

Fics. 3 and 4. Temporary (recapitulative) and permanent rest 
positions in Eois mcanaria (X 2). 

Fro. 5. Various positions (more or less consecutive) of the w’ings 
in Pieris rapat during drying. The figures represent 
tlie costal margins of the wings as seen from the front— 
a. Normal (of Lepidoptora) drjfing position assumed as 
soon as the wings are expanded. 
h. Bell-shaped position assumed just after, a is then 
returned to. 

c, d. e, and/, with others intermediate then follow, with 
a between each pair. Finally the permanent resting 
position is assumed, first as g, the wings gradually clos- 
ing up via, h to i, in which two-thirds to three-fourths 
of the upper surfaces of the opposite wing.s are in contact. 
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XIV, Micropterjx entitled to ordinal rank ; Order Zetjglo- 
PTEKA. By T. A. Chapman, M.D. 

[Kead October 4th, 1916.] 

Pr,ATES LXXXI-XCII. 

The object of this short paper is to call attention to a fact 
in the anatomy of the species of the genus Microperyx* 
that appears so far to have escaped observation — -at any 
rate, I am not atvare of any record of it — and which is yet 
one of primary importance, with reference to the position 
of the genus in any classification. 

It might give this paper a more imposing length if I 
fully quoted Walter’s f account of the mouth parts of 
Micropteryx, and my own paper on the larva, | and espe- 
cially to transfer in full Packard’s discussion § of these 
papers, in which he founded for Micropteryx a sub-order 
Proto-Lepidoptera, or Lepidoptera laciniata, a dis- 
cussion occupying three and a half pages of his Monograph 
on the Boinbycine Moths. Packard notes a further charac- 
ter, viz. “ the male-genital armature neuropteroid, exserted, 
dorsal, lateral, and sternal appendages very large,” 

These papers are, however, fairly accessible, and under 
present conditions it seems a duty to make a paper as 
short, instead of as long, as possible. 

Packard would have been justified, on the facts before 
him, in placing Micropteryx in a new order, instead of a 
sub -order. However this may be, the further structural 

* Micropkryx, Hubner, scorns to be the name to which this 
genus is entitled. In my paper on the larva I adopted the name 
^riocephalaf and Packard did so also. This is a name given by 
Curtis, and sinks as a synonym ; but it had (and haa) the advan- 
tage of referring to this genus only, whereas Micropteryx for long 
included Eriocrania also, and has even been applied, but of cout.ie 
wrongly, to Eriocninia, to the exclusion of Micropteryx jnopt-r 
(calihella, F.). . . ..t . • „ 

f Dr. Alfred Walter, “ Jeiiaische Zeitschrift fur Naturwissen- 
Bchaft,” vol. 8) p. lo.o, 1885. 
t T, A. C., Trans. Kut. Soo., 1894, p. 9^5. 

§ J)r. A. Packard, Mem. Natural Academy of Sciences, n asbmg 
ton, vol. vii, p. 58, 1895. . 

TRANS. ENT. SOC, LOND, 191G. — PARTS III, IV. (APRIL 17) 
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character I call attention to might, perhaps, alone, justify 
its ordinal separation, but, taken with the other characters, 
seems to remove it entirely from the Lepicloptera. In- 
deed, it remains difficult to suggest that Micropteryx has 
iepidopterous character except the possession of scales. 
The ncuration is also, perhaps, prirnd facie, Iepidopterous; 
|jut both this particular neuration and the possession of 
scales are to be found in insects having no claim to be 
Iepidopterous. I have been aware of this particular 
structural character for many years, but only recently has 
it occurred to me to co-ordinate it with the other structures 
in the genus. 

The Order Lepidoptera is specially distinguished by 
the female genitalia possessing two openings — a terminal 
one for oviposition, and one in the 8tK segment for pairing; 
and ill connection vdth this only nine segments can be 
counted in the abdomen of the female imago, instead of 
tell as in the larva pupa and male imago. 

I hope in another communication to discuss how the 
missing segment is to be accounted for; this is, how- 
ever, immaterial for the present purpose, which is to 
compare the apparently nine segments with two genital 
openings of all female Lepidoptera, with the ten segments 
and no genital opening except in the 10th segment in 
Micropleryx. This fact by itself seems to be sufficient 
to yjrevent Mict'opieryx being elassified'as belonging to the 
Lepidoptera, even in a sub-order. 

There is a point that 1 ought, perhaps, to deal with. 
Cliolodkowsky * says that Neimtois metallicus {scabiosellns) 
differs from other Lepidoptera in that the female has only 
one sexual opening, and Prof. W. Hatchett Jackson f 
appeal's to- accept this conclusion. Collating Cholod- 
kowsky & description of the anatomy of the Nematois 
mdallmns with my own observation of the structures in 
the Aculeate Lepidoptera, the first thing that occurs to me 
is that Cholodkowsky did not appear to understand that 
the inner rods with their dagger point belonged to a differ- 
ent segment to that of the outer rods, and in oviposition 
travelled beyond them, and as well as piercing formed also 
(he ovipositor. The ovipositing opening is near the end 
of the inner rods (terminal segment). He describes the 

* “ Zeitschrift f. Wiseeiich.,” Zoologie, vol. xlii, p. 562 (1885). 

t “Morphology of the Lepidoptera,” Trans. Linn. Soc., Zool, 
2d, vol. V, p. 149. 
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rods as one piece, cutting the opening, and the egg beinr? 
placed therein from another opening. Further, the rofla 
(bristles) are dorsal to the viscera, certainly to all sexual 
openings; but Cholodkowsky describes them as ventral 
to the vagina he describes. This may have been a clerical 
error : if so, then it is possible that the opening he mentiona 
may have been that of the 8th segment, since it is certain 
that he overlooked that la the 10th segment (the inner 
rods (bristles)), viz. the real ovipositor. 

I may refer to Dr. Wood’s paper in the ‘‘ Ent. Mo. Maw ” 
(vol. xxvii, 1891). 

Whether or no the Lepidoptera originated from some 
form similar to Micropten^x, it probably arose from one 
with only a terminal female opening, and it seems not un- 
likely that the second forward opening in the 8th segment 
arose (in Eriocrania, the forerunner of the Aculeate Lepido- 
ptera) from the difficult position of the (otherwise) siiide 
opening on the ventral surface of a sharp knife. It is. 
perhaps, going a little beyond the real subject of this paper, 
but the structure of the female pupa of Lepidoptera shows 
an opening that is, perhaps, in view of the imaginal struc- 
ture, most easily described as in the 8th (abl.) segment, 
but may also be taken to be really in the 10th. The 
appearance is as though the opening belonged to the lOtli, 
but had somehow been pushed forward, the 10th seg- 
ment being continued forward to the posterior angle of 
the opening, and the 9th impinging on the sides of its 
posterior half. 

I am not qualified to weigh the possibility of the single 
(10th segment) opening dividing into two, and the anterior 
one thus passing forward, leaving its track in the well- 
known configuration I have referred to, but the pupal 
appearances strongly suggest it. 

Zeugloptera * seems to be a reasonable name for the Kew 
Order which this compels us to recognise, and is suggested 
by Mr. Durrant. 

The appended photographs of the’ abdominal segmenta- 
tion of the abdomen in the females of Microptenjx stow 
that there is no opening in any segment of the abdomen 
except at the extremity, and that the 8th segment is a 
well- developed one. Though I have examined scores of 
specimens and mounted a good many, I find few of my 


ZeuyXtj =: jug urn, nr^pov == alci. 






MICROPTERYX CALTHELLA, ABDOMEN OF FEMALE. 




Phoio, F. N. Clark. 




micropteryx calthella, abdomen of female. 





Photo, A. E. Tonge. 

MICROPTERYX SEPPELLA AND CALTHELLA, ABDOMEN OF FEMALE. 
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MICROPTERYX AMMANELLA, MALE 
APPENDAGES. 
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PORTIONS OF HEADS OF MICROPTERYX ALLIONELLA 
AND SEPPELLA. 




LARVA 





larva of MICROPTER' 




MICROPTERYX CALTHELLA, HEADS OF LARVA. 
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examples lend themselves to good photographic demon- 
stration; but those selected are probably sufficient to 
fully show the facts in question, and even to demonstrate 
them, though not, of course, so simply as an examination 
of actual specimens at once does. 

I add some photographs of specimens of the larvae that 
I have had on slides for over twenty years, as well as of 
other specimens of the same date showing the month parts 
of the imago and the male genital appendages. 

These may be of assistance to those who do not care to 
refer to the original papers already referred to. 


Explanation of Plates LXXXT — XCII. 


Plate LXXXI. Abdomen of female Mkropien/x fhinberycUa, 
X 40, and last three segments, X 80, shows 
that no opening exists except terminally. The 
little cloud at a perhaps critical point on the 
8-9 intersogmental membrane, is a scrap of 
interior contents, not completely cleared, of 
which other portions may be seen in the two 
preceding segments. 

Plate LXXXII. Abdomen of M. caUheUa, X 25, and another 
specimen, X 50; in the latter the 3n.l to the 
7th segments have got twisted and folded, the 
terminal segments are telescoped a.s in position 
of reiX)se. Most of the preparations here 
shown were made many years ago, without 
the present use of them in view; those here 
photographed are selected from a number as 
being most apposite. 

Plate LXXXIIT. Micropteryx se.ppella, whole abdomen, x 25, 
and end segments, X 50. 

Plate LXXXIV. Micropteryx calihelia, $, whole abdomen, x 25, 
last segments, X 50. By some accident the 
specimen has got broken in the 9th-10th 
intersegmental membrane. 

Puts LXXXV, Micropteryx coltheUa, $, abdomen {with portion 
of thorax, X 30, and M. seppella (abdomen 
only), X 30. 

TRANS. ENT. SOC. LOND. 1916.— PARTS III, IV. (APRIL ’17) Y 
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Plate LXXXVI. MicropUryx amrnamUa, to show the per. 

manent essertion , and massive structure of 
the male appendages. 

Plate LXXXVII. End of abdomen of Eriocrania semipnrp\trt}\(i 
to show the contrast with Micropteryx; and 
the apparent ostium, o, on the 8th abdominal 
segment. 

Plate LXXXVllL Portions of heads with mouth parts of 
imagines of (upper) Micropteryx alUoneUa 
and (lower) M. seppella, both x 100. 

In both the maxillary palpi are broken off— a 
portion of one is seen at top of upper photo- 
graph ; the niaxillae with lacinia and galea 
are fairly seen in both figures, llic man- 
dibles best in the lower one. The letters 
refer : a. antenna, g. galea, 1. lacinia, Ihr. 
la brum, Ip. labial palpi, mn. mandible, mx. 
m axilla, sL stipes, marked at position where 
palpus broken off. 

Plate LX XXIX. 1. Larva of M. callhella in first instar x 100, 
head, strongly exserted by pressure; the 
three legs and eight false legs are well 
setMi. 

2. Larva of J/. caUhella in second instar, X 100, 
head retracted ; the positions of the skin 
appendages are w ell seen. 

.3. Last segments of larva of M. aUmreJh, x 25, 
show something of the skin append-sges 
and the two terminal bristles. 

Plate XC. 1. Larva of M. calffidla second instar, X 76. 

2. Micropieryx calthe.Ua, larva in second (third?) 

instar, X 50, head retracted; the skin texture 
and appendages are seen. 

3. Mlcropferyx caUhella, larva in last instar, only one 

that spun a cocoon and died therein, X 25. 

Plate XCI. Micropieryx callhella, poiiions of larva in first and 
second instars, X 250, showing skin appendages. 

Pl.ate XCII. 'Micropieryx cxtUhella, heads of tw^o speciiiiens of la’st* 
stage larva, X 250, showing antennae and mouth 
parts, and i)i one specimen a leg enters the picture 
and some skin texture is seen. 
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XV. The Evoli/iion of the Habits of the larva of Lycaena 
arion, L. By T. A. CHAP^^A^^ M.D. 

[Read October 4th, 1916.] 

In* presenting my observations on L. arioa last year to the 
Biitoriiologioal Society, 1 conlined myself to the bionomics 
actually observed; nor had I thought out more than 
some very vague ideas as to how the remarkable habits of 
the larva had come about. A luminous comment bv Mr. 
Bacot, however, made a starting-point for endeavouring to 
co-ordinate our knowledge towards its explanation. Take 
many such valuable suggestions it seems so simple and so 
probably true, that one feels sure that one surely had 
thought of it all the time. Yet I don’t suppose that I or 
anvone else had clearly done so till Mr. Bacot brought his 
trained acumen to bear on the point. Mr. Ba cot’s supposi- 
tion is that the doing away with moults after the entrance 
to the nest is a precaution against the temptation to the ants 
of a soft, newly-moulted larva.” The initial ]x>int in the 
evolution of these habits would probably be that found in 
the case of those “ blues ” whose larvae are collected by the 
ants and placed on food-plants actually on the ants’ nest, 
as occurs with argyrognomon, coridon and beUargus ami 
probably other species. It may be a question whether the 
nest is not actually extended towards a suitable plant, 
but where this occurs plants and ants’ nests are both 
numerous, so that their coincidence in locality is necessarily 
frequent. It might be said that the ants do take these 
larvae to their nests, as they leave them, when at rest, on the 
rootstocks of their food- plants, and cover them with loose 
material; and 1 have seen ants remove a small larva that 
they appeared to think in danger when I disturbed them. 
A slightly deeper enclosure in the iicst, and a cannibal 
proclivity on the part of the larva, would initiate the arion 
habit. 

The normal number of moults in Lycacniucs is four, and 
the normal instar for hibernation of those that hibemate 
as larvae is the third instar. I have not found any accurate 
record of these points in regard to the congeners of arion 
TRAI S. ENT. SOC. LOND. 191G.— PARTS III, IV. (APRIL ’17) 
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[euphemus, areas, alcon), but-, as they hibernate as hall- 
grown larvae, the probability that they have the usual 
number of moults and hibernate in the third instar is very 
great. Nor, even should they deviate from this as regard 
one moult, as one or two Lycaenines occasionally do in one 
or other of these particulars, they equally form a base from 
which we may believe arion started in developing its ex- 
traordinary habits. In that case we may with considerable 
certainty assume that at first arion was carried into the 
nest in the third instar, and there hibernating initiated 
the remarkable indifference the ants show towards the 
larva, which would then be quite ha-rmless, though they are 
now enemies that one would expect to be dreaded and 
combated. 

It is probable that some of the larvae so carried in chose 
to take another moult before hibemating, as occurs in 
A. phereies (Traus. Ent. Soc. 1912, p, 403), and, feeding 
in the interval, their cannibal tastes would enable them to 
get on by eating the larvae of the ant. Once this habit was 
acquired, further progress would in a sense he simpler, 
though there would remain the difficulty of two moults 
to be made in the ants’ nest, and contentment with the 
diet of ant larvae in the spring to be acquired and fixed. 
If we assume an occasional variation in the instar for 
hibernation from the third to the fourth, accompanied 
frequently with an actual diminution of the size of the 
larva in these instars, we make a further step. It is very 
likely that the variation in the instar of hibernation from 
the third to the fourth is really due to some privation of the 
larva, that made it badly grown and nourished in the third 
instar and ill-equipped for hibernation. My experiments 
on the larvae of Agrotis comes * and others showed that 
starvation often led to an extra moult ; here, of course, the 
moult is not an extra one, but an antedating that would bo 
of similar effect. 

These larvae in the fourth instar w'ould not be much larger 
than the usual third-stage larva, and \vould be equally 
within the power of the ants to carry. We do not know 
whether the ants would prefer a larger or smaller larva, 
but probably the latter, as that has been the direclion 
in which avion has varied. A tendency to vary towards 
diminished size 'would also be involved in the causes leading 


E. M. M., vol. xxxii (1896), pp. 80. 
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to tibemation in the fourth instar. As to losing the fourth 
moult, this would present few difficulties, the most parallel 
case I know of being that of Acronycta alni, which has lost a 
moult as compared with its nearest relatives. The loss is 
associated with the remarkable change from the bird-dirt- 
likeyoung larva to the handsome and conspicuous last-stage 
one. Now and then an individual resumes the lost instar 
and presents a stage intermediate between the two forms— 
obviously a form that is neither flesh nor fowl and there- 
fore has been lost, but not so completely as not to reappear 
spo^adicall 3 ^ Mama orion presents in each brood a larger 
and a smaller race, the former with one more moult.* 0. 

and many other species present examples showing 
that the losing or gaining of a moult is not an infrequent 
occurrence. Orgyia antiqua has, in fact, in each brood two 
races — one with a moult less than the other, and each with 
a moult less in the male than in the female ; this is probably 
correlative, along with the long period over which the- eggs 
of one brood go on hatching, with the fact that this single- 
hrooded (in England) species is on the wing from early 
summer till late autumn, fresh specimens emerging during 
several months. t To return to L. arion. 

We may admit that whilst still plant-feeders the}^' Avere 
less canTiibalistic than now; but, as it is a characteristic not 
infrequent in other blues, they would take not unreadily 
to eating ant larvae, and we may assume that a certain 
percentage survived the difficulties of a purely animal diet 
{Cdymnia trapezina, e. g., can be reared on oak (or other) 
leaves, or entirely on otlier larvae), and the dangers from 
the ants, which would be greater just after moults. If so 
much be granted, and it seems all very simple and straight- 
forward, the advantages of protection during the winter 
and an assured dietary would largely balance the dis- 
advantages and dangers. These would be eliminated as 
certain larvae dropped a moult and were accordingly at an 
advantage, and assuming as possible they were first carried 
in ill the third instar, a diminution in size at moults would 
lead to a change to fourth instar for the translation. This 
diminution in size would be favoured, if the carnivorous 
habit was advantageous from a nutritive aspect ; since the 
larvae that grew least on thyme and so got earlier into the 

* Ent. Record, vol. iii, p. 220, 

t E. M. M., vol. sxiii, p. 224. 
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nests would benefit, and also the ants would more easily 
transfer them. 

The assumptions here made are not very far-fetched, and 
if they be granted it becomes possible to understand how 
such a remarkable life-history became evolved. It is to 
be remembered that this hist or}" refers only to L. arion 
(probably also to arionides, which though a distinct species 
is exceedingly close to arion), and that its congeners 
{euphemus, areas, alcon] have ordinary Lycaenine life- 
histories, so that the evolution is comparatively modern and 
does not involve an ancestry including other species, and 
therefore docs not imply a number of conditions probably 
unknown to us. 'Phat is to say, there can be no doubt that 
L. arion itself developed these cudons habits, and did not 
inherit them from any other species with ant-hosts. To 
settle certain points that at present we can only guess, it 
is necessary to know the precise life-histories of the con- 
geners of L. arion, especially how many moults they 
have, and in what instar they do hibernate. Though all 
those larvae arc known, 1 cannot find definite records on 
these points. I have reared mdanops and cyllarus and 
have had the early larva of L. alcon, when it mined in the 
tissues of Gerdlana pneumonantkes, but I carried- it no 
further; it is, however, well known that errpkemus, arem. 
and afcou, whieli are certainly congeneric with arion, pass 
the ^Yinter as partly-growJi larvae, presumably in the 
normal third in star, 

Cyllarus and melonops are not congeneric with arion. 
and both, I think, pass the winter as pupae. 

We want actual observatioji of how the ants collect to 
one food-plant on the nest the larvae of coridon, Ihlu. 
argyrognomon (these. I feel sure, are so collected), and 
probably others, This habit might easily merge into one 
of carrying the larva into the nest. Tn the three species 
1 have merstioned the cannibal habit hardly exists, so that 
a larva in the nest would almost certainly perish of starva- 
tion, and thus no arion habit would be initiated. Perhaps 
the most remarkable fact as regards the hibernation of 
If. anon is that it does so as a liulf-grown larva in the ia.st 
instar. No other Lycaenid is known to do so. This 
change of habit must have developed after the use of the 
ants as hosts was established, and is perhaps the most 
difficult fact in the life-history of which to suggest the 
development. 
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Eabiis of the larva of Lycaena arion. 

In discussing various of those matters later with Mr. 
Bacot, he makes certain comments that may lead us further ; 

at any rate, a short note of them may clear up some 
points and present others as yet insoluble. Were the 
larvae not always carried in in last instar ? This seems very 
improbable, as the only larvae of Lycacnincs that hibernate 
in last instar do so when full-fed. The carrying in would 
he done probably in third instar, and at the same time and 
at any rate later, but at first iniich more rarely, in fourth 
instar, but previous to a fourth moult. The ants would 
be likelv to attack a larva wdren soft just after moult, but 
probabfy did so rather infrequently, hub sulEciently often 
to make the dropping of the fourth moult advantageous. 
All this, however, may be incorrect, and the actual adapta- 
tion more easy, if it be the case that Lycaena (as now 
represented by euphemus, etc.) only moult three times, and 
so forth. 

How does Liphyra brassolis manage its moults ? It is 
clearly regarded by the ants inimically, and has a suit of 
very krong armour-plate. 

Would the ants not select the smaller larva, first of third 
instar, and, as the selection diminished the size of the 
larvae in each instar, then of fourth instar ? 

In view of the comparatively gigantic larvae of argyro- 
pxomon I have seen ants carrying, viz. small in last instar, 
it seems more probable that the ants took larvae of any size, 
since fourth-instar hibernating larvae would not he too large 
for them, and that the diminution in size was the result of 
an effort to reach as early as possible the more nutritive 
food afforded by the ant larvae, i. e. of course that larvae 
that were sooner in such better circumslaiices had a sur- 
vival advantage. Mr. Bacot asks is there anything known 
of the danger from ants to the cxtermil feeding species 
at the period of the moult, or, a parallel question, is there 
any suggestion of a specially quick rehabilitation of the 
honey-gland in contradistinction to other details after a 
moult 1 So far as I can say I think the answer is that we 
know nothing on these points. The larvae I have found on 
plants on ants’ nests have been in various instars, so pro- 
bably quite escape attacks at moulting ; but this is only 
guessing. The ants also build tents over individual larvae, 
and obviously regard them as valuable cattle to be care- 
fully tended and defended, hut they tnay eat a tempting 
larva nevertheless, but I feel tolerably sure that they do 
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not. It is also the case that the larvae leave these tents 
to feed, and return to hide themselves in the ground amongst 
the debris covering the ants’ nest — a habit that obtams 
even if the soil beneath the plant has no ants’ nest in it 
as they nevertheless hide in the soil by day if they can get 
under it, or if they cannot penetrate it, then amongst the 
plant stems close to the ground. It is therefore possible 
to say that the larvae protect themselves in this way during 
moulting. 

I feel interested in all this as mere speculation, for otheis 
I may submit tliat its value consists in showing that 
whilst we have solved some important and interestitnr 
problems in the life-history of L. dtion, we have opened 
the view of others that will require probably even more 
careful work and prolonged observation and experiment to 
solve them. 

(October 2.) Since writing the above, I have received 
from Mr. Harold Powell some material bearing on the life- 
history of L. alcon. The mature larva described as green, 
etc,, lives, ac(;ordmg to report, on Gentiana 'pneummmih 
in spring, and I have already referred to its first stage. 
Mr. Powell found the food-plant bearing many eggs; when 
he came to examine them, however, he discovered the 
curious circumstance that they were all empty, the larva 
escaping from the lower aspect of the egg, leaving it 
looking intact and apparently full— a circumstance that 
only occurs in ariy Lycaenine, whose eggs I have had, as a 
really rare accident. The young larvae, however, had not 
bored directly into the plant tissues beneath, but had 
apparently entered the flowers. 

Mr. Harold Powell, how'ever, sent me heads of GeMiam 
pnevrnonafithe (Sept. 22, 191G) in the flow'ers of which 
larvae of L. akxm had fed; unfortunately they had practi- 
cally all left the flowers for some unknowui place (for hiber- 
nation). An examination of the flowers showed, however, 
abundance of eggshells, generally laid on the calyx, from 
w’hich the larvae had escaped from the under surface, 
entering the still unopened flower. A close search w-as 
rewarded bv cast heads of the first instar, and one dead 
larva in this instar. Skins cast at the second moult were 
abundant, i. e. there w^ere usually several, often four or 
five, in one flower, One dead larva was found, just about 
to moult for the third time ; inside the skin was the rather 
immature fourth-instar larva. 
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tt may be that ail the larvae reach the fourth instar (like 
„„„«) before hibernation; but since all the third-instS 
larvae had gone presumably to hibernate, and only S 
one taking another moult was left, I take it to have bee 
an exceptional individual taking an additional moult (S 
occurs m fherete,). So exceptional, however, as to t 
„s„a ly a failure as m this base. Such a variation oecurrin' 

(the origma ) armn would obviously facilitate the 
acquisition of its peculiarities as regards moiiltino- Of 
coarse £. al^ ,my have the same habit.s as L. a, ion • we A 
not certainly know, b^nt the mature larva is known Lid has 
a green coloration like most of our other Lycaenids tL 
swampy places where 6. fnmmonmlhe grows are not 
suitable for abundant ants’ nests, and the} would have t„ 
be abundant, as tbe butterfly swarms in tbo l 
whence Mr. Powell sent me the flowers, and many flowen 
heads had a arge number of eggs on them, probably each 

laid separatety; the larva has a well-devdoped Cey 

glanib The flower-feeding larvae of L. «„«« Le flercl 
canmbahstic; the minibers of L. alcon that live amfoably 

irt::ra tbr^ y"- 

If urn* then, like £. akon, occa,siona!lv entered the 
four h mstar before hibernathig, the question as to moult, 
re^lveytself merely into losing the fourth inonlt b t 
not ma ly quite so simply as this, since the fact k not lo 
iiiuch the loss of a moult as the lo.ss of an instar v f the 
fourth, the third moult not resultim/ in a tv ’ ^ 

'>"] ■" ‘f* This is the fact in Ajon^j^i' 

and should be as easily obtained in I, arion. ^ 
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XVL Oynandrmnorpkms Lepidoptera. By E. A, Cocka'vxt; 
M.A., D.M., E.II.C.P., F.E.S. 

Plates XCIH-OIV. 

[Read OetoLnr 4111, 191(L] 

The rarity of gynandromorphons Lepidoptera and the 
difficulty of obtaining them in a condition fit for dissection 
has stood in the way of the examination of their internal 
anatomy. The internal organs have been investigated 
and described in about twenty perfectly or almost perfectly 
halved examples. Eight of these in Amorpha populi I 
figured and described in the Journal of Genetics. Six of 
those previously described were also examples of gynan- 
dromorydis of this .species. Since these were published I 
have dissected two more Amorplia popidi and one Amwplm 
hjbridns Steph. (A. ocellaius ^ x A. populi^). As in the 
former examples the popidi were from Newman’s .strain, 
as was the female parent of the hybrid. The hybrid was 
bred by Mr. Sydney 'Whicher. to whose generosity I am 
indebted for the specimen. 

The first A. popidi (R (J, L 9) showed in all external 
characters perfect halving, and the colour, dark grey, was 
the same on both sides. On dissection it proved to have 
on the right side a testis, vesicula scminalis, vas deferens, 
glandula accessoria, ductus ejaculatorius and penis, and 
on the left side an ovary with four follicles, oviduct, sper- 
matheca or receptaciiliun seminis, cement gland, and bursa 
copulatrix. It was, in fact, a true genetic hermaphTodite 
without any reduplication of organs and with only one 
defect, absence of tiie ductus bursae or seminis. The 
external genitalia showed on the last segment a small 
uncus continuous in the usual way with the tegumeu and 
cingula, and on the left a half ovipositor with its coarse 
tactile hairs and directing-rod. Opposed to the uncus was 
the gnathus, and betw^een them lay the anus. The less 
distal segments showed a similar halved arrangement of 
male and female structures. There was a nearly perfect 
right valve (14) and harpe (15) and a much smaller left 
valve and harpe. Behind and between lay a normal riiig- 
TRANS. ENT. SOO. LOND. 1916.— PARTS III, IV. (APRIL T7} 
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wall (13) allowing the passage of a penis (7) narrower than 
usual hut with well-formed oedaeagus, vesica and comuti, 
the latter in two groups, a large group of large spines and a 
small group of small ones. 

The tegumen and cingula (16), which in the normal male 
form a complete ring or girdle of stout chitin with a lateral 
hinge on each side, ended in the gynandromorph slightly to 
the l^ft of the middle line. Thus on the male side all the 
parts were present, but the uncus and penis were small. 
The uncus is in reality a double organ, and in many groups 
is bifid. It is homologous with the two halves of the 

ovipositor. 

The uncus was small because it was only half the ordinary 
double uncus, and I regard the narrowness of the penis as 
being due to the same cause. It was small because it was 
formed from only half the normal primitive epithelial mass 
of cells. There was reduplication of the clasping apparatus, 
valve and harpe, and partial reduplication of the cingula. 
On the left side was a small malformed bursa copulatrix 
and caput bursae, an abnormally small ostium bursae or 
genital opening and a normal rod of the ninth segment. 

Thus the female parts were all present, but with the 
exception of the rod, a paired organ, all were small in size 
owing to their origin from half the usual number of 
epithelial cells. 

The second gynandromorphons A. j^opiili was not per- 
fectly halved, the right side was predominantly female, 
and the left predominantly male. The wings on the left 
approached the female in shape, and the antenna on the 
left showed the coarse hairs peculiar to the male, though 
much less well-developed thaii those on the right. The 
colour, 'red brown, was the same on both sides. 

Imernally there was only one gonad, an ovary \vith four 
follicles, which lay on the right side of the body. There 
was also an oviduct, cement gland, sperm atheca and very 
small bursa copulatrix and caput bursae, but no ductus 
semiriis. On the male side there was only a penis with a 
soft saccular mass of chitin representing the blindly ending 
ductus cjaculatorius. 

The external genitalia showed a completely halved 
arrangement. On the left side of the tenth segment was 
a small uncus and on the right a normal half ovipositor, 
^ith its directing-rod. Opposed to the uncus was a gnathus 
of small size, and between them lay the anal opening. On 
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the left were two valves and harpes rather compressed 
the valve and harpe lying internally near the female organs 
being smaller and more distorted. There was a pe^jj 
sheath, a narrow but perfect penis and a cingula, perfect 
on the left side but on the right very thin and soon endiniy 
by gradually disappearing in the thin chitin of the female 
side. On the right side was a small ostium bursae, from 
which ran a long tliin tube, opening into a small twkted 
bursa copulatrix, with a small curved caput bursae. The 
directing-rod of the ninth segment was normal hi size 
and shape. 

The condition of the external genitalia in both gynandro- 
morphs is the same in all important points. 

The gyn andromorphous hybrid was perfectly halved, 
being male on the right side and female on the left. The 
antenna and palpus of the right side showed perfectly 
developed male characters, those on the left female (Plate 
XCIV). The hair on the thorax and abdomen was longer 
and thicker on the right side, the division being accurately 
in the middle line. The abdomen was stouter on the left 
side. 

The wings failed to expand, but those on the right side 
were darker and the basal patch of the hind- wing was 
larger and darker on the right side than the left. On both 
sides the characters were intermediate between those of 
the two parent species. 

Internally the insect had no male organs, except the 
lower end of the ductus ejaculatorius, which formed a 
dilated sac opening into the penis, and there were no 
female organs except a bursa copulatrfx of small size, and 
a cement gland of most abnoraiai shape. 

The cement gland had a very narrow duct with an 
unusually large dilatation in its course, and the gland itself 
was double, one branch ending in a very small thin tubular 
part, the other in a tubular portion equally thin but longer, 
though not nearly as long as that of a normal gland. The 
duct ended in a mass of chitin near the neck of the bursa, 
and which probably represented the undeveloped vagina. 

Thus, though the secondary sexual characters of both 
sexes were perfectly developed, the insect possessed neither 
ovary nor testis. 

Externally the genitalia showed a perfectly halved con- 
dition, male on the right side and female on the left. 

There was a small uncus and narrow sickle-shaped 
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ffuathus enclosing the anal canal on tl\c right side and a 
perfect half ovipositor and directing-rod on the left. A 
valve lay on the right side, distorted and possessing a 
<;aiious prolongation of very thin chitin, mth an up-curved, 
kuob-like extremity. There was also a malformed harpe. 
A small piece of chitin (13) probably represented the ring- 
tail or penis sheath, and the penis itself was very short 
and was tilted so that the vesica pointed ventrally. The 
very small cornuti on the vesica resembled those of ocellaLus 
rather than those of populi, a condition usual in male 
hybrids, in some of which no cornuti at all are present. 
‘The cingula was present only on the right side, and ended 
abruptly in the mid-line. On the left side there was a thin, 
rounded piece of chitin external to the ovipositor, of the 
nature of which I am uncertain. 

The ostium bursae was very small, and the bursa itself 
small and Hi-formed. The rod of the ninth segment was 
normal. 

The hybrid showed a perfectly halved condition of the 
external genitalia wuthont reduplication or defect, and it 
is interesting that, although in the female hybrid male 
external organs are always found usually in the form of 
a coarse mosaic, none occur on the female half of this 
gynandromorph. 

A comparLsoii between the diagrams of the genitalia of 
the gynandromorph s, which are drawn partly as trans- 
parencies, with those of the genitalia of normal male and 
female populi, will make it easy to understand the exact 
degree of departure from the normal which the various 
structures in the gynandromorphs exhibit. 

These three gynandromorphs, to my mind, are a further 
proof that the same underlying cause can produce true 
lateral genetic hermaphrodites, halved or lateral gynan- 
dromorphs with one or more gonads of one sex only, or 
without gonads of either sex, but with external structures 
of both sexes (primary somatic hermaphrodites). 

The difierences appear to me to be due to a failure of 
part of the genital tract to develop, a failure which is 
specially liable to affect the sexual gland itself. 

With regard to the external genital organs, the ideal 
condition would be that in which exactly half the organs 
of each sex would be present. This cannot occur except 
in the case of the paired organs, such as the ovipositor 
and directing-rod, the rod of the ninth segment in the 
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female, and the valve and harpe in the male. In the cage 
of these it is generally met vith, but there is a tendency 
in the case of paired organs, which lie contiguous to one 
another, for the half-si^ed mass of epithelial cells, whicK 
theoretically should give rise to one full-sized member of 
a pair of paired organs, to produce actually an imperfect 
and undersized pair instead. 

This occurs most often in the case of the valve and 
harpe in the male. 

It does not occur in the case of the rod of the ninth 
segment, because the rods develop far apart, not close 
together, like the valves. 

In the case of unpaired structures, especially those which 
are tubular or saccular, the half- sized mass of primitive 
cells gives rise to a complete tube or sac, which is reduced 
in size, and often imperfect in form. 

Examples of this kind of structure are the penis in the 
male and the ostium bursae and bursa copulatrix in the 
female. 

This explains the narrowness of the bursa and slender- 
ness of the penis usually found in halved gynandromorphs. 

Entire failure of a part to develop occurs less often in 
the external than in the iritenial organs, but in a genetic 
hermaphrodite, ^Yhich I described and figured, the whole 
of the external genitalia of the female side failed to develop, 
whilst those on the male side showed reduplication. 

They were, however, situated laterally on the male side 
of the insect and not centrally. Mr. Bethune Baker kindly 
called my attention to the account he published in these 
Transactions in 1891, of the external genitalia of a halved 
gynandromorph of Ermna Ai'pp/a var. gam. It is mounted 
laterally, and the point I "wish to bring out is not clearly 
shown in his beautiful and accurate drawings. He has 
allowed me to examine the specimen, and I agree with all 
he says, except that what he regarded as combined valve 
and ovipositor I consider to be a valve lying over a half 
ovipositor. Examination of it from above and below with 
careful focussing has convinced me that the specimen agrees 
with the majority of gynandromorphs of this kind, and that 
the arrangement of the parts is that shown in my diagrams 
(Plates CIII and CIV). On the left side of the terminal 
segment one can see a half ovipositor with its rod, on the 
right a narrow uncus, from which runs as a half girdle 
the tegumen and cingula. The saccus, a structure not 
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present in Aniorpha, is very narrow, being another example 
of an unpaired organ reduced in size because it is developed 
from half the usual number of cells. From the other side 
of the saccus runs a small piece of cingula, an example of 
partial reduphcatiori of what is really a paired structure, 
^'hich, like the uncus, has become fused. Two valves are 
present, though not quite normal in shape, and the penis 
is more slender than usual. The female half is the more 
interesting. 

In the normal gaea there as a most elaborate ostium 
bursae, guarded by two folds of chitin, covered with coarse, 
curved hairs, and in the ventral wall of the bursa itself is 
a dense mass of chitin with two wungs covered w'ith short, 
thick spines, a structure corresponding to the signimi of 
the geometrid bursa. 

In the gynandro morph the ostium has only one of the 
chitinous folds present, that lying on the left or female 
side. 

The whole bursa is small in size, and only the left wing 
of the signuin is present (Pi. (TV). 

This is the best proof I have met with that the small 
bursa of the gynandromorph represents a half bursa. The 
primitive cell mass, half the usual size, could complete the 
tubular neck and saccular body of the organ, but could not 
develop more than one half of such an elaborate structure 
as the chitinous fold guarding the ostium or the signum 
in gaea. 

Theory of Oricin of Halved Oynaxdromorpiis, 

When I published my paper in the Journal of Genetics 
in 1915 I was unaware of the earlier writings of Morgan on 
this subject. In his first paper, published in 1905, “An 
alternative interpretation of ( lynandromorphous Insects,” 
he suggests that two spermatozoa juay enter the same egg, 
and that one of these develop.s without any fusion of its 
nucleus witli the nucleus of the egg, whereas the other 
fuses ill the msual ivay. The independently developing 
spermatozoon derived solely from the male parent pro- 
duces the male part of the perfect insect. The other, com- 
bined with the ovum, produces the female part, w’hich is 
thus derived from both parents. 

The theory is alternative to that put forward by Boveri, 
who thought that there wms a premature division of the 
egg nucleus, one half of which combined with the whole 
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nucleus of a single spermatozoon and gave rise to the male 
portion of the gynandromorph, the other half developed 
parthenogenetically and gave rise to the female portion. 

In his second paper, in 1907, Morgan reiterated his 
theory, and in support of it brought forward Toyama’s 
gyn andromorphous Bombyx mori. 

The larva of this insect was striped on the left side, and 
the imago was female on this side ; the right side of the 
larva was plain and of the imago, male. The striped con- 
dition of the larva is a Mendeliaii dominant over the plain. 
Morgan regards the striped female half as being derived 
from the combination of a spermatozoon carry in<y the 
recessive “ plain ” character with an ovum carrying the 
dominant “ striped ” character, and the plain male half 
as being formed from another spermatozoon, which entered 
the egg and developed without any fusion with the nuclear 
substance of the egg. 

Boveri’s hypothesis rests on the condition met with in 
the gyiiandromorphs of the Eugster hive of bees. In these 
insects Newell has shown by the following experiments 
that drones inherit the characters of the queen. An Italian 
yellow queen crossed wnth a CarnioUan grey drone produced 
yellow workers and queens, and the drones were yellow 
also. A Carniolian grey queen and an Italian yellow drone 
produced yellow workers and queens, but the drones were 
grey. This shows that yellow is dominant over grey, and 
that drones are produced from unfertilised eggs, and derive 
their characters from the queen or female parent only. 

Boveri carefully examined some of the Eugster gynan- 
dromorphs preserved in spirit, and in spite of the loss of 
colour he made out that the male parts were maternal and 
the female parts paternal in their characters. The colour 
of the male parent was dominant over the colour of the 
female parent. 

Mehling made an independent examination of the 
material and arrived at the same conclusioii. The condi- 
tion found in these bees supports the view that the male 
parts are derived from the unfertilised part of the ovum, 
the female from the fertilised part. Another hive of bees 
has recently been met with at Terek-Gebiet in the Northern 
Caucasus, and has produced many gyiiandromorphs, sonie 
of which are halved. They w^ere the offspring of an Italian 
queen by an unknowm drone, probably of the form known as 
Ajiis mellifica remipes. These gynandromorphs, according 
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Dorsal views of external genitalia of gynandrofflorphous Amorpha 
popuU (No. 2) and of gynandromorphous A. bybridus. 
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Diagram of ventral view of external genitalia of gynandromorphous 
Bronia hippia var. gaea. 
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von Engelliardt, who has described and figured them, 
ghow a condition opposite to that met with in the Eugster 

gynandromorphs 

Morgan’s third and most important contribution to this 
ujjiect, “ Mosaics and Gynandromorphs in' Dro.wphih” 
\Yas made in 19U, and gives an account of those which 
appeared in his mutant stocks of the fruit fly. lii sonic of 
them the male side or male portions showed maternal 
characters, in others paternal and in others both maternal 
and paternal characters. The first group would fit in with 
goveri’s theory, the second with Morgan’s, but the third 
cannot be explained by either, and must be due to “ mitotic 
dislocation ” occurring at an early cleavage stage. To 
prove this, Morgan devised an experiment. He crossed 
a female Drosophila homozygous for the sex-linked charac- 
ters of yellow body colour and white eyes with a male with 
normal sex-linked allelomorphs, grey body colour and red 
eyes, but possessing in addition the recessive non-sex- 
Imked character of ebony body colour. 

One gynandromorph was found amongst many thousand 
offspring. It was partially male on one side, partially 
female on the other, but on both sides had a grey body and 
red eyes. This proves that the male side had received a 
sex-chromosome from the father, the male in Drosophila 
being heterozygous for sex, and a non-ebony chromosome 
from the mother. 

The female side also showed characters derived from 
both parents. 

Morgan concludes that at some early stage of division a 
sex-chromosome failed to pass from one pole and became 
lost. 

He "also points out that all three groups of mosaics 
and gynandromorphs can be explained on this hypothesis, 
whereas neither of the other hypotheses will cover more 
than one of the three groups. 

This was the view which I put fonvaid ijidependently 
and supported by the conditions met with in halved 
gynandromorph hybrids and in heterochroic gjmandro- 
morphs. Several halved gynandromorph hybrids have 
been met with, and all have shown characters derived from 
both parents on both sides. One such is described by 
Standfuss in a hybrid Saturnia pavonia x *S\ spini $, 
the others occurred in Amorpha hybrulus Steph. {S. ocdlalus 
S X A. populi 9). 
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One was bred at Wiesbaden and is described by Schultz 
right side male and left side female ; another was described 
and fibred by Birchall. Neither of these had ova iu the 
abdomen, though the female side was fuller than the male 
side. 

Two others were bred from the same parents by Mr. 
Sydney Whicher : one has been described in the previous 
part of this paper, the other is figured in the Entomologist, 
1915. In these both sides show both maternal and patemai 
characters. 

In heterochroic gynandromorphs the one side or part 
is of one sex and shows a colour variation often a Mendeliau 
dominant, which is not sex-linked, and the other side or 
part shows the corresponding Mendelian recessive colour 
and is of the opposite sex. Many of these are known, but 
the exact parentage has been recorded but seldom. Four 
were obtained in one brood of Hemerophila abruptaria by 
Simmons, from a cross between a light and a dark parent. 

1. Right side male and ab. brunneata, Tutt. (melanic), 

left side female and typical. 

2. Right side male and ab. brunneata, left side almost 

entirely typical and female. 

3. Right side female and ab. brunneata, left side male and 

typical. 

4. Right side male and ab. brunneata, left side female and 

typical. 

The melanic ab. brunneata is dominant over the bull- 
coloured typical form, and the parents must have been a 
homozygous recessive and a heterozygous dominant for 
colour. The combinations of colour and sex in these 
gynandromorphs could not have arben except by both 
sides having received characters from both parents. 

The suggestion put forward by Doncaster that a gynan- 
diomorph arises from the fertilisation of an ovum possess- 
ing two nuclei by two spermatozoa is possible, and would 
explain the occurrence of heterochroic insects, simple 
gynandromorphs and heterochroic gynandromorphs. Don- 
caster has demonstrated the existence of such ova and 
shown that both nuclei can be fertilised independently. 
It is, however, very improbable that the two nuclei of 
such an ovum would be different in constitution, and unless 
this were the case heterochroic gynandromorphs like the 
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bred by Simmons could not occur in tbe same 
familyj except in cases where both parents were heterozy- 
gous for colour. In this case one parent was homozygous 
and one heterozygous, and so Doncaster’s explanation is 
an unlikely one. 

Harrison has recently described a remarkable hybrid 
Ennomos subsignaria ^ X E. quercinaria The individual 
was a male with all the characters, external shape and 
colour and structure of the external genitalia, on the left 
side Uke the male parent, subsignaria, and on the right side 
intermediate between the two parent species. To explain 
its origin Harrison suggests that it arose from the entry 
of two spermatozoa into a single ovum, and that the 
nucleus of one of them fused with the nucleus of the 
ovum and formed the right side with its mixture of ma- 
ternal and paternal characters, whilst the other developed 
independently and formed the left side, a purely paternal 
product. 

The explanation is quite possible, since in most Lepido- 
ptera it is the male which is homozygous for sex and the 
female heterozygous. Had Harrison’s hybrid been female 
on both sides his explanation would have fallen to the 
ground. 

Nevertheless, though it will fit in with Morgan’s first 
theory, it is susceptible of explanation on the theory 
which Morgan put forward in 1914, and I advanced in 
1915. 

Harrison says that though these hybrids show a mixture 
of paternal and maternal characters with some preponder- 
ance of the subsignaria features, the secondary hybrids 
segregate on mendelian lines, subsignaria- and q^tercinaria 
characters behaving very much like single mendelian units. 
Thus Harrison’s specimen may be regarded as a case of 
heterochroism without gynandromorphism, and it is almost 
certain that ordinary heterochroic specimens arise from a 
normal fertilisation between a single spermatozoon and a 
single ovum, in which the mitosis in an early cleavage, 
usually the first, is abnormal. 

Thus there are absolute proofs that gynandromorphs, 
including heterochroic examples, do arise from a normally 
fertilised ovum, and it is probable that examples of simple 
heterochroism arise in the same way. The proofs are 
three in number : first, the gynandromorph of Drosophila of 
known parentage, bred by Morgan; secondly, the halved 
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hybrid gynandromorphs, and, thirdly, the heterochroic 
gynandromorphs of Hemeropkila, bred by Simmons. 

There is no actual proof that they ever arise in the way 
Boveri or Morgan in 1905 and Harrison in 1916 suggested 
but, on the other hand, there is no proof to the contrary * 

The condition in the Eugster gynandromorph be^ 
which is the chief support of Boveri, is no longer such 
valuable evidence in the light of the opposite condition 
met with in von Engelhardt’s. Toyama’s Borrd^x mori 
and Harrison’s hybrid Ennomos may be explained on Mor- 
gan’s first theory. But the condition in all these insects 
can be explained by his second theory, the one theory 
which has received definite proof, and it is more probable 
that aU arise in one way than that they arise in three 
different ways. 
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Explanation of Numbers on Plates. 


Uo. 1- teatis- 

2. calyx- 

3. vesicala seminalis. 

4. vaa deferens. 

5. glandula accessoria. 

6. ductus ejaeulatorius, 

7. penis. 

8. oedaeagus. 

9. vesica of penis. 

10. comuti of penis. 

11. uncus. 

12. abdominal sterniic of 

tenth segment — gna- 
thu.*; of Chapman, often 
^Ued scaphium. 

13. penis sheath or ringwall 

of Zander. 

14. valve. 

15. harpe. 

16. cingula or vinculum of 

Pierce 


No, 17. saceus- 

18. ovary. 

19. common oviduct. 

20. vagina. 

21. spermatheca or recep- 

taculum seminis. 

22. cement gland. 

23. ductus bursae or 

seminis. 

24. bursa copulatrix. 

25. caput bursae. 

26. signum of bursa. 

27. cervix. 

28. ostium bursae. 

29. ovipositor. 

30. dirccting-rod of ovi- 

positor, rod of tenth 
seguuiiit- 

31. rod of ninth abdominal 

segment. 

32. anus. 


Explanation of Plates XCIII-CIV. 
PLATE XCIIL 

Gynandromorphous Amorpka populi. 

Upper figure No. 1. 

Lower figure No. 2. 


PLATE XCIV. 

Head of Gynandromorphous Amorpha hybridus. X 7. a. 28th 
segment, 6. 16th segment of right antenna, c. 1 6th and 17th 
segments of left antenna. X 65. 
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Explanation of Plates. 

PLATE XCV. 

I. Internal genitalia of nonnal male AmorpTia popuU. x 2 
IL Internal genitalia of intersex of Amorpka ‘pojmli, x 2 
III. Internal genitalia of gynandromorphous A. pojmli (Jfo 1) 
X 2. 


PLATE XCVI. 

I. Internal genitalia of normal female of Amorpha pojntli x 2 

II. Internal genitalia of gynandromorphoua Amorpfui pomdi 

{No. 2), 


PLATE XCVII. 

External genitalia of gynandromorphous ATiiorpha hybridvs. X 12 

Cement gland and bursa copulatrix and cement gland of gynandro- 
morphous A. hybridus, 

PLATE XCVIII. 

External genitalia of gynandromorphous A. populi (No. 1). 

Upper figure ventral view. X 13. 

Lower figure dorsal view. 

Both drawn as partial transparencies. 

PLATE XCIX. 

Upper figure : Dorsal view of externa] genitalia of gynandio- 
morphous A. populi (No. 2), viewed as opaqi^l^bject. 

Lower figure : Ventral view of external genitalia of gynandro- 
morphous A. populi (No. 2). 

PLATE C. 

Upper figure : Dorsal view of external genitalia of gynandro- 
morphous Amorpha populi (No, 2). X 12. 

Lower figure ; Dorsal view of portion of external genitalia of 
gynandromorphous Amorpha hybridus. 

PLATE CL 

T. Ventral view of external genitalia of normal male Amorpha 
populi. 

IL Lateral view of external genitalia of normal male A. populi 
with valves and harpes removed, 

III. Ventral view of uncus and gnathus of interaex of A. populi. 
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Explanation of Plates. 

PLATE CIL 

I, Ventral view of external genitalia of normal female of Amorpha 

populi in retracted position. X 12. 

II. Lateral view of external genitalia of normal female of A. populi 

in extended position. 

PLATE Cin. 

Piagrammatio representation of ventral view of external genitalia 
of gynandromorphous Eronia hippia var. gaea. 

PLATE CIV. 

I. Bursa copulatrix and ostium bursae of normal female of Eronia 
hippia var. gaea. X 15. 

II. Bursa copulatrix and ostium bursae of g3mandromorphous 
E. hippia var. gaea. X 15. 
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XVII. The relation between the secondary sexual ckaraders 
and the Gonads and accessory semal glands in 
Insects. By E. A. Cockayne, M.A., B.M., F.R.C.P. 

[Head November 15th, 1916.] 

The remarkable effects of the secretions of the ductless 
glands on the development of the secondary sexual charac- 
ters in the vertebrates makes it of great interest to examine 
the evidence for and against the existence of a similar 
relationship in insects. In mammals and birds we know 
that in the male the interstitial cells, or cells of Leydig, 
which lie between the seminiferous tubules of the testis, 
produce a secretion which causes the normal development 
of the secondary sexual characters in the male at puberty. 
Eemoval of the testes before puberty prevents their 
appearance, but atrophy of the seminiferous tubules in 
no way affects them. The testis is a double organ, each 
part having its o^\m distinct function. In the ovary a 
similar state of affairs appears to exist, but has not been 
so clearly demonstrated. 

Besides this comparatively simple relationship between 
the interstitial glandular part of the gonads and the 
.secoridar}^ sexual characters, the ductless glands exert an 
influence upon one another. For instance, over-activity 
of the cortex of the suprarenal gland produces sexual 
precocity, under-activity of the pineal body produces a 
similar effect; but under-activity of the pituitary body 
delays the appearance of secondary sexual characters. 
These stimulating or restraining effects seem to be due to 
the action of the internal secretions of these glands on the 
gonads, causing an increase or decrease in the secretion 
of the interstitial cells, and so only indirectly hastening 
or retarding the appearance of secondary sexual characters. 

But it must be remembered that long before these cells 
become active we find well-marked differences in the two 
sexes, and such differences still remain if the cells be 
removed and are present even in cases where the gonads 
have never developed at all. It is only some of the more 
striking differences, which appear at the time of puberty, 
and which are due to the activity of the gonads. 
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The short account of the action of the ductless glands 
given above is that most commonly accepted as correct, 
but it must be mentioned that Blair Bell and others 
consider that they all have an equally powerful influence 
on the development of the secondary sexual characters, 
and that, although alike in appearance in the two sexes, 
the pituitary, suprarenal, and other glands of the male and 
female, produce internal secretions as unlike as those of 
the ovary and testis themselves. 

It is important to examine what evidence there is for 
and against the existence of a similar control in insects. 
The best evidence is afforded by — 

(1) Experimental castration and transplantation of the 
gonads in Lepidoptera. 

(2) Temperature experiments in Lepidoptera. 

(3) Stylopisation in Hymenoptera. 

(4) Gynandromorphs and Intersexes. 

Castration experiments have been performed by Oude- 
mans, Kellogg and Meisenheimer. 

Oudemans removed the testes or ovaries from larvae, of 
lyrmntria dispar before the penultimate and last moults; 
thirty out of sixty survived. Castrated males copulated 
and castrated females tried to lay, but merely deposited 
the tuft of wool with which the normal females cover 
their eggs ; their external appearance was unaffected, 

Kellogg experimented on silkworms, Bombyx mori, and 
in no case was any change in the secondary sexual characters 
produced. 

Meisenheimer castrated 600 larvae of Lyimntria dispar 
and bred 186 imagines. Those operated on before the 
second moult always died, but some sur\dved which were 
operated on between the second and third, and third and 
fourth moults. None of the imagines were altered in 
appearance. 

Transplantation of the ovaries or testes into larvae of 
which the testes or ovaries had been removed also failed 
to alter their secondary sexual characters; nor was any 
effect produced by forming artificial hermaphrodites, 
though the transplanted gonads grew. 

These experiments are against the existence of a rela- 
tionship between the gonads and secondary sexual charac- 
ters such as is found in vertebrates. 

By means of heat or cold acting for varying periods on 
the pupae of certain Lepidoptera the females can be made 
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to assume in some degree the colour and structure charac- 
teristic of the males, and the males, though to a less 
extent, can be made to approach the females in structure 
and colour. 

Merri field by means of heat obtained females of Qon^, 
pteryx rhamni having the yellow colour of the males, and 
Standfuss obtained females of Perisomem {Saiumia) 
caecigena with feathered antennae, though these are simple 
in the normal female. Kosminsky by subjecting pupae of 
Lymantria dispar to cold produced in some males an 
alteration of the colour and shape of the scales towards 
those found in the females, and in females he produced a 
colour nearly as dark as that of the males, a shape in the 
scales very like that found in the opposite sex, and shorter 
feathered instead of longer simple antennae. The testes 
and ovaries were smaller or unaltered in size, and the 
ova were always infertile. He considered that the mal- 
development of the sex-glands wms not associated with 
the alteration in colour and structure, because those with 
the most normal glands were sometimes those with most 
marked alteration in secondary sexual characters. 

The parasite Stylops in the bees Andrena labialis and 
chrysosceles may produce in some females an approach to 
the male in colour and to a smaller extent in structure, 
and in some males a similar but less marked approach to 
the female. In other specimens no effect is produced. 
The ovaries are reduced to about one-quarter their normal 
size. In other bees no effect on the secondary sexual 
characters is produced, though the ovaries are equally 
reduced in size. These observations, published by Greoffrej 
Smith and Hamm, like the temperature experiments, fail 
to show a direct relationship betwmen the gonads and the 
secondary sexual characters. 

The conditions found in gynandromorphs afford us still 
more definite evidence. In halved gynandromorphs there 
is perfect development of the secondary sexual charactere 
of the male on one side and of the female on the other; 
yet the most varied arrangement of gonads and accessory 
glands are met with. Iti the normal male there are two 
testes and glandulae accessoriae ; in the female two ovaries, 
tw^o cement-glands and the receptaculum seminis or sper- 
matheca, probably also a secretory gland. In gynandro- 
morphs secondary sexual characters of the male may be 
perfectly developed not only in the absence of the testes 
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and glandules accessoriae, but also in the presence of one 
or two ovaries, one or two cement-glands and the sper- 
matheca. Similarly the secondary sexual characters of 
the female may be normally and fully developed in the 
absence of ovaries, cement-glands and spermatheca and 
in the presence of the gonads and accessory glands of the 
male. Thus the presence of gonads and glands of the one 
sex has no naodifying influence on the secondary sexual 
characters of the other sex, even in the absence of the 
gonads and glands proper to it. In some cases where 
gonads and accessory glands of both sexes are present the 
secondary sexual characters of both sexes are also present — 
niale characters on the side of the male organs and female 
on the side of the female organs. The gynandromorph 
Amorpha hybridus described in the preceding paper also 
proves that secondary sexual characters of both sexes 
may be present, male on one side, female on the other, 
though neither testis nor ovary be present. Indeed, in 
this case the accessory glands of both sexes were also 
absent with the exception of a distorted cement-gland. . 

The ducts, vasa deferentia, vesiculae seminales, and 
ductus ejaculatorius in the male, oviducts, vagina, bursa 
copulatrix and cervix in the female, can also be com- 
pletely absent without affecting the development of the 
secondary sexual characters, so that it is evident that 
their epithelium produces no secretion which influences 
the development of the secondary sexual characters. 

In the peculiar gynandromorphous Agriades coridon var. 
rffystonensis, of which I have published descriptions in the 
Journal of Genetics and in these Transactions, scales of a 
structure peculiar to the male were found usually on the 
wings of one side only, yet no male internal organs were 
present, and in moat instances the female organs were 
perfectly formed. The ovaries in all cases were of equal 
size and fully developed. 

In some primary hybrid hawk-moths of the genus 
Amorpha, of which a list has been published recently by 
Danuenberg, and of which A. ocellatus ^ and A. popuU $ 
and A. ocellatus ^ x A. austaii $ are the best Imown, 
females are replaced by insects in which the external 
genitaha are roughly symmetrical, but show a mosaic of 
male and female characters. The male and female parts 
are for the most part fully formed, and are not inter- 
mediate in characters between the two sex^. Ill-formed 
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ovaries and female accessory glands are p^nt, but no 
male internal organs are found. Other primary hybrids 
occasionally show a similar condition. On the other hand, 
a primary hybrid Ennomos bred by Harrison showed fully- 
developed male organs including two testes, and yet parts 
of the external genitalia and some external somatic 
characters were purely female in appearance. 

Many secondary hybrid ScUurnias (emperor moths) and 
Bisloninae show a very coarse mosaic of male and female 
somatic characters, including the external genitalia, though 
their internal organs are entirely female. 

The secondary hybrid Amorpha daubi, Standfuss, 
A. ocellotus X A, latigi also has females replaced by 
gynandromorphs or intersexes. This is also the case with 
many mongrel Lymantrias, though in these the external 
genitalia are intermediate between those normally found 
in the two sexes. Here, again, we have several examples 
of male secondary sexual characters where all the male 
internal organs are absent and all the female present, 
and one example of the opposite condition. 

The chief argmnent against the castration experiments 
is that they can only be performed comparatively late in 
the larval stage, and it has been suggested that at this 
stage an internal secretion has been produced and already 
acted on the tissues of the body in such a way that they 
are able to attain to their full sexual differentiation, even 
after the gonads have been removed. Such an argument 
cannot be advanced in the case of halved gynandromorphs 
in which the failure of development of the sexual organs 
when it occurs must take place at a much earlier period, 
and still less can it be advanced in the case of the hybnd 
gynandromorphs or “ intersexes.’' 

The whole of the evidence derived from experimental 
castration, and from the study of halved gpandroraorphs 
and of intersexes, seems to prove definitely that the 
secondary sexual characters are in no way dependent on 
the gonads or any other portion of the internal sexual 
apparatus. There is, however, no proof to be derived 
from them that some gland quite independent of the 
sexual organs does not produce an internal secretion com- 
parable to that of the interstitial cells of the vertebrate 
testis and ovary. • • ■ i 

But if we examine the condition of affaip m mixed 
and transverse gynandromorphs even this possibility seems 
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^0 be excluded. Gynandromorphs are occasionally met 
with ill which the head or head and thorax show fully- 
(Jeveloped male characters and the rest of the insect shows 
female characters. In others exactly the opposite con- 
dition is met with. 

When the whole of the external structure of the head 
or thorax shows male characters it is almost certain that 
the structures within are male in constitution also. 

If this be admitted one can exclude any part of the 
bead, thorax or abdomen as the possible site of a gland 
producing an internal secretion, which causes the develop- 
ment of the secondary sexual characters in insects. 

Thus we are reduced either to accept the view that in 
insects the tissues are sexually differentiated from the 
first, and do not need the stimulus of any internal secre- 
tion in order to attain the fullest developniezit ; whereas, 
in vertebrates, although the tissues are sexually differen- 
tiated from the beginning, the differentiation cannot be 
completed without the influence of the internal secretion 
of the gonads and other glands. 

Or we must accept an alternative explanation such as 
that of Geoffrey Smith, that there is in all animals a sexual 
formative substance, which in some is capable alone of 
perfecting the sexual characters, but which in others 
requires the co-operation of the internal secretion of the 
gonads. It is difficult to accept the former hypothesis 
even in the case of insects, because the parasite Stylops 
in bees and subjection to abnormally high or low tem- 
peratures in butterflies and moths can in some instances 
modify the secondary sexual characters at a late stage of 
development. 

But on the latter hypothesis, unless the evidence derived 
from a study of gynandromorphism be untrustworthy, the 
sexual formative substance must be produced in various 
parts of the body if not by all the tissues. 
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XVIII. An Intersex of Amorpha populi. Bv E A 
Cockayne, M.A., D.M., E.R.C.P., F.E.S" 

[Read November I5tb, 1916,] 

The specimen was sent to me for dissection by Mr. L. W. 
Newman, who had noticed that although the head, thorax 
and wings appeared to be male, the abdomen was full and 
rounded like that of a female. 

Dissection showed that the testes were large and lobu- 
lated, the four follicles of the two testes forming a cluster ; 
whereas normally the two testes are fused and the ei"ht 
follicles twisted spirally assume an almost spherical form. 
In the abnormal specimen the eight follicles were white, but 
in normal specimens the capsule of the fused orf’''ans is 
a deep yellow colour. Careful measurement showed that 
the calices, vesiculae seminales and vasa deferent! a were 
broader and the glandulae accessoriae broader and shorter 
than in a number of normal males. Serial sections taken 
through the whole organ showed numerous spermatozoa 
and some spermatocytes in all the follicles, and in some 
there were a few objects, which appeared to be large cells 
with deeply stained basophile nucleus and cytoplasm. 
These were kindly examined by Dr. Goodrich, who thinks 
they are probably masses of spermatozoa closely crowded 
together, but they may be abnormal cells. The external 
genitalia were mounted and measured . The penis and uncus 
were both shorter and broader than in normal males, the 
gnathus, 10th abdominal sterriite, was very short and broad, 
and ended bluntly instead of tapering gradually . It was only 
about half the length of a normal scaphium. The valves 
were not evenly spread, but they were of normal length. 
The cornuti on the vesica of the penis were fewer than 
normal, about forty-five small and large were counted. 
The normal penis has about fifty-six. No minute cornuti 
were seen at all, though they are usuall}^ numerous. Plate 
XGV, fig. 1, shows the internal organs of a normal male, 
fig^. 2 show's those of the abnormal individual. 

The chief interest of the specimen lies in the fact that 
TRANS. ENT. SOC. LOND. 1916 .— PARTS lU, IV. (APRIL 17 ) 
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Goldschmidt in crossing European Lymanlria dispar with 
its large Japanese race, var. japonica, obtained indiWJuajg 
in some broods which were only distinguishable from males 
by possessing small flecks of light colour, like that of the 
female, equally distributed over all four wings. These he 
called first “ Weibchenmannchen ” and later “ Intersexes.” 
Internally some had normally shaped testes, but others had 
lobulated testes without any yellow pigment in the capsule. 
He gives a figure on p. 296 of his paper, which can be com' 
pared with mine. 

Most of those with normally shaped testes had sperma- 
tozoa and spermatocytes only, but in some of the lobulated 
testes there were in addition small or large numbers of 
oocytes and ova. 

The external genitalia of Goldschmidt’s specimens were 
male in character, but with some modification of shape. 
The penis, micus, saccus and valves were shorter and 
broader than normal. In addition to the “Weibchen- 
mannchen,” numbers of moths were bred which showed a 
more striking mixture of male and female characters, and 
in his earlier papers Goldschmidt called these male and 
female gynandromorphs ; but wishing to distinguish them 
from ordinary halved gynandromorphs, which must arise 
from a different cause, he has grouped all of them under the 
name “ Intersex.” 

The resemblance between this specimen of A. populi 
and these Lymantrias is so close in most respects that I am 
inclined to think it must be of the same nature. Like the 
Lymantrias it arose from crossing various races of British 
poptiU for several generations. 

Bibliography. 

Goldschmidt and Popfeleaum. Zeitschr. f. Indukt. 

Abstamm. u. Vererbungslehre, 1914, xi, p. 296. 
Goldschmidt. National Academy of Sciences, Washington, 
D.C, Proceedings, No. 1, vol. ii, p. 53, 



( 345 ) 


XIX. Observations on the Growth and Habits of the Stick 
Insect, Carausius morosus, Br,; intended as a 
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INTRODUCTION. 

Tee stick insects dealt with in this paper are descended 
from a few specimens given me some years ago by Dr. 
Clubb, Director of the Liverpool Museums. With the 
TRANS, ENT, SOO. LOND. 1916.— PARTS III, IV, (APRIL ’17) AA 
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exception of three almost black specimens, they are all 
the progeny of one female hatched out of an egg from the 
original lot. The three black specimens are the ofispring 
of some of the others received from Dr. Clubb. 

The young and fully grown insects were kept under 
observation in inverted glass bell- j are of various sizes 
each one furnished with a small glass or pot receptacle 
filled with water and well-washed sea-sand, in which were 
placed the food-plant cuttings. I had at times over forty 
of these jars in use, containing altogether some 400 speci- 
mens. The temperature od the room in which they were 
kept was regulated as much as possible between 56*^ S’, and 
64° F., although it did fall to 52° F. during some very 
severe cold days in the first winter. 

As regards the measurements made, it is as well to note 
that it is easier to measure dead than living specimens, 
and in a few cases where it was not possible to measure the 
living specimens with approximate accuracy these speci- 
mens have not been included in the series commented on. 

The reference or series numbers given in the tables 
are given consecutively — there has been no picking and 
chooVcng — and the gaps indicate other groups, or series, 
or egg lots, etc., undergoing observation for other purposes, 
or may be traced to specimens which have dropped out 
through death or the development of some malformation, 
or on account of having been killed off as not further 
required, etc. 

I wish to express my sincere thanks to Dr. Walter M. 
Tattersall and Dr. A. D. Imms for valuable assistance in 
preparing this paper. 

As regards the position of Carausius vmosus among the 
Phasmids., the late Mr. Meade- Waldo kindly wrote me ; 
“ Camusins, Stal., Rec. Orth, iii, p. 8 (1875)— Type V. 
stmmos^is^ Stal., from Java. C. mmosus, Brunner v, 
Wattenwyl, the species with which we are concerned, was 
described for the first time in Die Insekten-familie der 
Phasmiden, Lief 2, p. 268 (1907), and is thus not included 
in Kirby’s Catalogue of Orthoptera. There are no 
synonyms to 0. morosus, though some authors have 
considered the genera Carausius and Dixippus as the 
same. Kirby in his catalogue gives Dixippus, Stal, as a 
synonym of Lonchodes. Brunner divides the Phasrnidae 
into two large groups : Phasrnidae areolaiae and Phasrnidae 
amreohtae — 
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Tribus 1, Clitumini. 

Tribus 2, Lonckodini, to which Carausius belongs. 
Tribus 3, Bactinculini. 

These three tribes are distinguished from the three other 
tribes in this group by the short median segment. All the 
lonckodini are Asiatic or Australian species. The nearest 
allr to Carausius is Dixipjms, which Brunner separates as 
follows— 


Carawsm— mesosternum longitudinally carinate, 
mesosternum not carinate.” 



General Note. 

During the daytime the nymphs and insects are lethargic ; 
lie about in every conceivable attitude with their appen- 
dages generally more or less parallel with the body, unless 
their position requires a leg or two differently placed for 
support. They are not easily roused, and when roused do 
not attempt to run away for more than about a couple of 
decimetres. They look more like portions of leaf-stems or 
twigs, on which they are more difficult to distinguish than 
at night when their appendages are in full play. Quite 
young nymphs prefer the underside of the leaf to rest on. 
They frequently hang together closely packed. 

When handled they often feign death, and have a knack 
of slipping away backwards out of one’s hand, while in 
falling their claws seem able to catch at almost anything. 
Their pads appear to assist them to walk and climb on 
fairly smooth surfaces, but I do not think this ability to be 
a case of suction, for if placed on a piece of plate glass, the 
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surface of which has been well washed with water and then 
with alcohol, and the glass be tilted, they very quickly fall 
off. In their declining days they frequently lose the use 
of their claws, and then hang on by their elbows, 

COLOUE. 

The colour was generally green or fawn, often speckled 
and varied considerably in different insects, so that pale 
green or olive, light green, dark green, greenish fawn, fawn, 
dark fawn and reddish fawn were common enough.* Dark 
brown (almost black) is rare. 

At birth the insects are a greenish brown, which changes 
to green or olive or fawn at the successive moults. After 
the colour is once pronounced there is hardly any change, 
thus of 26 mature insects under observation under the 
same conditions for 11 weeks, 1 changed from reddish fawn 
to darkish fawn, 1 from lighter to darker green, and 2 
from olive to fawn, 19 remained the same colour as when 
first observed. This was the only special observation 1 
took on change in colour. Three died (having finished 
egg-dropping). 

Three dark brown, nearly black specimens came from 
normal-coloured parents. Their eggs produced 1237 
nymphs, and 467 of these grew to maturity with the usual 
olive, green or fawm colouring. I had not accommodation 
to rear the rest, but I ascertained later that if the colour 
is to be brown it shows itself already at the 1st ecdysis. 
Altogether I obtained 8 dark brown specimens, and all these 
finished by becoming nearly black. 

Schleip t found the darker insects shorter than the green 
ones, and gives the average length of ten dark red or black 
insects as 69'3 mm., of ten yellowish-red insects as 74'6 mm., 
and of ten green ones as 76' 3 mm. I did not find this so; 

* The range of colours therefore agrees closely with that of 
MacBride and Jackson (“ The Inheritance of Colour in the Stick 
Insect, C. Proc. Roy. Soc., Ser. B, vol. 89, p. 109). 

J. C. Fryer illustrates two specimens of female Clitumnus ( ? cam* 
culm), one of which is a light fawn and the other a pale green or 
olive (Joum. of Genetics, iii, Sept. 2, 1913). Curiously enough, 
H. Blanc speaks of the single colour {homochromie) of Dmppus 
morosus (Bull. Soc. Vaud. Lausanne, 6 Ser. xlix. No. 179, p- xxv), 

t Waldemar Schleip (Freiburg in Br.), Der Farbenwechsel von 
Dixippus morosus (Phasm), Zoo!. Jahrb. Abt. £. Allgem. Zooi u. 
Phys. d. Tiere, xxx, 1911, p. 78. He treats Dixippus morosus 
as the same as Carausius morosus, p. 46. 
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my shbrtest black measured 69 mm., and tbe two other 
blacks measured 74 and 78 mm. r^pectively (the average of 
34 specimens from one parent being 80' 1 mm.). I did not 
get the gradation? in colour up to dark brown or black 
which Schleip shows on his coloured plate— in fact, between 
the dark brown (almost black) and the darkest fawn there 
was a big gap. 

Incubation-box. 

The for incubation were placed in small glass- 
capped circular card-board boxes, with a thin layer of sand 
on the bottom. The sides were perforated by means of 
pins, and the boxes numbered on the inside {not on the 
lids). These boxes were placed in rows in a shallow wooden 
box (an old chocolate manufacturer’s packing-box), the 
necessary moisture being provided by wet folds of clean 
blotting-paper well soaked afresh daily. The wooden box 
being badly made with an ill-fitting lid allowed amply for 
the circulation of the air. 

Incubation. 

In the incubation-boxes the incubation varies from 
137 days to 297 days, thus covering an extreme range of 
160 days. Those nymphs which hatched out up to 254 
days’ incubation were healthy and apparently in normal 
condition, but one which hatched out at the end of 297 
days was very feeble, drank sparingly, and, although it 
was ready for a drink every one of the 6 days it lived, its’ 
abdomen remained contracted laterally and it did not eat 
at all, while usually about 50% have commenced eating 
on the third day after hatching out. 

The accompanying table shows that more than 50% of 


Table I. — No. of Days of Iycubatiox. 


1 Days. 

No. 

Hatchficl . 

Percent, i 
Hatched , j 

Days. 

No. 

Hiitched. 

Percent. 
Hatched . 

i 137-140 ' 

7 

1-7 

231-240 

1 

0-2 

i /14M50 1 

131 

31-8 ' 

241-250 

1 

0-2 

i \ 151-160 I 

86 

20*9 

251-260 

1 

0*2 

1 161-170 ! 

42 

10-2 

261-270 

0 


! 171-180 1 

42 

10-2 ■ 

271-280 

0 

— 

181-190 1 

49 

11-9 ! 

281-290 

0 

■ — 

191-200 

30 

7-3 :i 

291-300 

1 

0-2 ; 

201-210 i 

10 

2-4 i- 




211-220 

9 

2-2 

Total . 

412 

. 99-9 

221-230 

2 

0-5 1 
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surface of which has been well washed with water and then 
with alcohol, and the glass be tilted, they very quickly fall 
off. In their declining days they frequently lose the use 
of their claws, and then hang on by their elbows, 

COLOUE. 

The colour was generally ^een or fawn, often speckled 
and varied considerably in different insects, so that pale 
green or olive, light green; dark green, greenish fawn, fawn, 
dark fawn and reddish fawn were common enough.* Dark 
brown (almost black) is rare. 

At birth the insects are a greenish brown, which changes 
to green or olive or fawn at the successive moults. After 
the colour is once pronounced there is hardly any change, 
thus of 26 mature insects under observation under the 
same conditions for 11 weeks, 1 changed from reddish fawn 
to darkish fawn, 1 from lighter to' darker green, and 2 
from olive to fawn, 19 remained the same colour as when 
first observed. This was the only special observation I 
took on change in colour. Three died (having finished 
egg-dropping). 

Three dark brown, nearly black specimens came from 
normal-coloured parents. Their eggs produced 1237 
nymphs, and 467 of these grew to maturity with the usual 
olive, green or fawn colouring. I had not accommodation 
to rear the rest, but I ascertained later that if the colour 
is to be brown it shows itself already at the Ist ecdysis. 
Altogether I obtained 8 dark brown specimens, and all these 
finished by becoming nearly black. 

Schleip 4 found the darker insects shorter than the green 
ones, and gives the average length of ten dark red or black 
insects as G9'3 mm., of ten yellowish-red insects as 74’6 mm., 
and of ten green ones as 76‘3 mm. I did not find this so; 

* The range of colours therefore agrees closely with that of 
MacBride and Jackson (“ The Inheritance of Colour in the Stick 
Insect, C. tnorosm,’' Proc. Roy. Soc., Ser. B, vol, 89, p. 109). 
J. C, Fryer illustrates two specimens of female CUtumnxis ( ? cuni- 
cuius), one of which is a light fawn and the other a pale greea or 
olive (Joum. of Genetics, iii, Sept. 2, 1913). Curiously enough, 
H. Blanc speaks of the single colour {komochromie) of 
morosus (Bull. Soc. Vaud, Lausanne, 5 Ser. xlix, No. 179, p. xsv). 

t Waldemar Schleip (Freiburg in Br.), Der Farbenwechsel voa 
Dixippua morosus (Phasm). Zool. Jahrb. Abt. f. Allgem. Zool. «■ 
Phys. d. Tiere, xxx, 1911, p. 78. He treats Dixippvs Tiiorosui 
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0iy shbrtcst bl^k measured 69 mm., and the two other 
blacks measured 74 and 78 mm. respectively (the average of 
34 specimens fmm one parent being 80-1 mm.). I did not 
get the gradation^ in colour up to dark brown or black 
which Schleip shows on his coloured plate— in fact, between 
the dark brown (almost black) and the darkest fawn there 
was a big gap. 

Incubation-box. 

The eggs for incubation were placed in small glass- 
capped circular card-board boxes, with a thin layer of sand 
on the bottom. The sides were perforated by means of 
pins, and the boxes numbered on the inside {not on the 
lids). These boxes were placed in rows in a shallow wooden 
box (an old chocolate manufacturer’s packing-box), the 
necessary moisture being provided by wet folds of clean 
blotting-paper well soaked afresh daily. The wooden box 
being badly made with an ill-fitting hd allowed amply for 
the circulation of the air. 

Incubation. 

In the incubation-boxes the incubation varies from 
137 days to 297 days, thus covering an extreme range of 
160 days. Those nymphs which hatched out up to 254 
days’ incubation were healthy and apparently in normal 
condition, but one which hatched out at the end of 297 
days was very feeble, drank sparingly, and, although it 
was ready for a drink every one of the 6 days it lived, its* 
abdomen remained contracted laterally and it did not eat 
at all, while usually about 50% have commenced eating 
on the third day after hatching out. 

The accompanying table show's that more than 50% of 


Table I. — No. of Bays of IxcoBATroN. 


Days. 

No. 

Hatched. 

Percent, 

Hatched. 

Days, 

No. 

Hatched. 

Percent. 

) latched. 

137-140 ! 

7 

1-7 

231-240 

1 

0-2 

/ 141-160 i 

131 

.31'8 

241-250 

1 

0*2 

\ 151-160 i 

86 

20*9 

251-260 

1 

0-2 

161-170 1 

42 

10*2 

261-270 

0 


171-180 ^ 

42 

10*2 

271-280 

0 



181-190 , 

49 

11-9 

i 281-290 

0 



191-200 1 

30 

7-3 : 

i 291-300 

1 

0-2 

201-210 i 

10 

2*4 i 

i 



211-220 i 

9 

2*2 • 

1 Total 

412 

99-9 

221-230 ! 

2 

0-5 
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the nymphs are hatched out after 141 to 160 days’ incuba- 
Xioxif and a further 32% fairly evenly distributed in the 
..next 30 days (161 to 190 days), after which there is a 
considerable drop. 

The variation in the number of days required for incuba- 
tion by eggs dropped during 24 consecutive hours by any 
^ one individual insect is great, the range varying from 6 to 
92 days. I am unable to account for this. I do not think 
it to be due to unsuitable, i. e. to too low a temperature, as 
the nymphs and insects thrive well at 15° C. (59° F.). Nor 
do I think it due to want of fiioisture, for of 71 unhatched 
eggs examined from 421-580 days after “having been 
dropped, in 67 (— 94%) the contents were still quite 
moist. It is, generally speaking, the last nymph to emerge 
which makes the big jump in the range. I have not made 
any experiment to ascertain whether the extreme range is 
due to dryness, but H. H. P. and H. C. Severin have shown 
that dryness at the time of hatching with Diapheromera 
femorala. Say, has a marked retarding effect on the 
emergence of the nymph from the .egg (Jour. Econ. Ent. 
1910, p. 481). 


Table II. — Range of Incubation of Eggs dropped in 34 Hours 
BY Individual Insects. 


Houiy. 

Days (){ Incubation. ' 

Range 

Days. 

1 ^ 

5 

163 170 177 192 206 1 

43 

1 25 

3 

166 168 176 

10 

! 2ft 

4 

176 181 186 210 

34 

! 27 

4 

179 201 212 227 

48 

1 28 

4 

189 208 217 246 

57 

2.9 

ft 

184 192 194 196 198 198 

14 

30 

8 

178 182 182 183 183 192 197 198 

20 

33 

5 

186 187 189 193 195 1 

9 

34 

9 

169 177 178 180 181 183 184 188 189 I 

20 

35 

9 

182 185 185 185 192 192 194 196 207 

I 25 

36 

5 

186 189 194 200 201 

15 

37 

1 ^ 

190 198 199 203 214 240 

! 50 

.59 

1 8 

162 176 181 183 183 188 192 254 

: 92 

104 

8 

144 145 148 148 148 149 160 150 

6 

107 

' 6 

143 144 147 150 152 162 

19 

146 

I 9 

146 148 147 147 152 153 157 167 217 

1 


• Ooly a portion of those observed are given, but sufficient to give 
a general idea of the results. 
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Incubation under Diverse Conditions. 

In order to test the method of incubation above described 
I experimented as follows : — Three lots of eggs were taken, 
which had been dropped by the same set of insects in the 
game twenty-four hours on three different occasions. One 
lot was placed in the usual hatching-box (B) just described, 
the second lot on the surface of sand (S), and the third lot 
on the surface of mould (soil) (M). Moisture was con- 
veyed to the sand and mould by occasional light sprinkling, 
but mostly from below by means of a dipper. In the 
course of the incubation some of the eggs sank below 
the surface of the sand and mould. The nymphs from the 
sand and mould had, on emergence, access to water, but 
those from the box had not, and probably in consequence 
of this we find the box produced on an average shorter 
nymphs than the sand and mould, thus ; M’s average 
= 12'4 mm., S’s = 11’9 mm., and B’s 1B2 mm., but, in 
view of the results of observations on the extension of 
nymphs after hatching out, this is of little importance. 

In so far as duration of incubation is concerned (Table III) 
the mould gave the quickest results, the nymphs hatching 
out on an average in 124 days with a range of 31 days 
(115-146), against the sand’s average of 146 days with a 
range of 54 days (131-185), and the box’s average of 151 
days with a range of 31 days (141-172). 


Table III. — Incubation under divers Conditions. 


Species number ..... 

t^ere placed 

Quantity of eggs under ob- 
servation 

Total weight of eggs — gramms 
Average weight of eggs — mille- 
grams 

153 

Hatching -box 

62 

•346 

6-569 

' 157 

Sand 

62 

•311 

5-182 

158 

I Mould 

63 

•322 

5-511 

Period of incubation — days 

141-172 

131-185 

i 115-146 

Range of incubation — days , 

31 

54 

1 31 

Average No. of incubation days 

151 

146 

; 124 

Total No. of eggs hatched . 

58 

48 

46 : 

Percentage of eggs hatched . 

93-5 

77-4 

: 73-2 . 

Total No. of fertile eggs . . 

61 

58 

50 

Percentage of fertile eggs . 
Percentage of fertile eggs 

98-4 

93-5 

79'4 1 

hatched 

Average length of nymphs 

96'1 

S2-8 

02 : 

when hatched .... 
Change in outside appearance 

11-4 

11-9 

1 12-4 1 

of shell ' 

‘None 

Slight 

Marked 
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As regards the quantity of fertile eggs hatched out, the 
liighest percentage was reached from the box, thus* 
== 95;1%, M = 92%, and S = 82-8%. 

In th'is experiment in no case was any nymph found to 
have succumbed through inability to emerge completely 
after once breaking through, as happens occasionally to 
the ejdent of about five per thousand in the usual 
incubating-box arrangements. " 

The fact that on the mould the incubation proceeded 
quickest would tend to show that it is the best of the three 
media, for, in Nature, the quicker this process goes on the 
less risk to the embryo— the lesser number hatched out 
being a sacrifice to the safety of the existence of the species, 

Whether the corrosion, if I may so call it, of the eggs from 
the mould has anything to do with lowering the percentage 
of hatching out I am unable to say, but it would appear 
that the natural risks being overcome or reduced to a 
minimum in the box incubation, that method is the best 
for laboratory experiment. 

Parthenogenesis. 

These stick insects belong to a Family in which partheno- 
genesis appears to be the rule, and my experience with 
them bears out the existence of the general law. The 
female from which I reared 354 insects up to the egg- 
bearing stage may or may not have been fertilised by a 
male. Her ofispring were allowed to mix freely with one 
another until the last ecdysis was reached, when they were 
successively segregated, and every one of these which 
reached maturity dropped eggs. The assumption is, that 
there was consequently no male amongst them. Subse- 
quently I separated 34 larvae (ofishoots of some of the 354) 
on hatching out, and these with one exception all turned 
out egg-bearers. The one exception, No. 40, bad a mal- 
formation at the penultimate abdominal segment, and 
took 170 days to get through the nymph stadia, instead of 
the average 136 days. It was a poor eater, consuming 
about one-sixth of the food consumed by the others, and 
remained thin and lethargic to the end. 

A Male. 

I had one other non- egg-producer, a descendant of one 
of Dr. Clubb’s lot, which turned out to be a male. Dr. 
Imins dissected it, and found well-developed reproductive 
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organs. The latter appeared to be functional and showed 
no sign of degeneration. I made a preparation of the 
contents of the testes, and found that spermatozoa were 
present in various stages of development, but the, number 
of mature ones was relatively small. The vesiculae 
seminales were large and filled with a thick fluid. They 
contained, however, scarcely any spermatozoa. Judged 
from these facts the example was not yet fully mature.” 
This specimen had not increased in size for over five 
months, and, with the small quantity of mature sper- 
matozoa present, the suggestion of a possible degeneration 
having taken place occurs to one.* 

Its form and slow growth induced me to separate it from 
the others, not that I thought it a male, but because it 
was different from the othem. Its noticeable difference 
consisted in the longer proportion of its legs to its body 
than is the c^e with females. 


ffi 

Egg capsule of C. morosust with and without lid. 



Form, Size ajud Weight of Eggs. 

The egg is contained in a capsule, the general shape of 
which is somewhat similar to a flattened cask, and having 
consequently an oval cross-section, flat at one pole and 
semispherical at the other. The flat end is covered by a 
lid, which consists of a platform with encircling ridge, and 
in the middle there is a light buff-co loured glossy cap. 
This cap is only partially perforated in the centre; the 
apparent hole is closed by a very thin skin, the use of which 
may be to admit air and moisture by endosmosis, for the 

* “ Mr. K. G. Blair exhibited a and two $ 9 of a stick insect 
(? Lonchodes, sp.) which is usually parthenogenetic, the being 
excessively rare, and which he bad bred for several generations 
without any specimen of this sex appearing (Trans. Entom. Soc- 
Londou, 191 1 V’ InProc. Zool, Soe. 1913, p. 155, Miss A. C. Jackson 
mentions that out of about 3000 C, moroms which she reared, 
seven males were identified. 
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chorion itself seems to be too solid and close-grained to 
Vdmit either. The capsule rounds ofi immediately below 
..the lid’^ On one of the flattened edges between the middle 
and the spherical pole is the mark of the ovary attachment 
in the form of a dark narrow ridge completely encircled by 
another ridge, the whole about 1 mm. long.* Not infre- 
quently a lid or cap is found at both poles, but the one cap 
is then generally more or less malformed and the platform 
hardly discernible. So far none of the eggs with opj^sing 
capsules have hatched out, nor is it likely that they will do. 
Where these opposing processes exist the mark of the 
ovary attachment is not .clear. I have one egg with two 
caps on one and the same platform. 

The total length of the egg capsules varies generally 
from 2*7 to 3-2 mm., 504 specimens measured giving an 
average length of 2'8 mm. Some capsules are as short as 
1-2 mm., but are rarely met with, and anything under 
2'6 mm. does not hatch out. 

The outer surface of the capsule is a dull brown grey, 
rough to the touch, and under the microscope shows con- 
volutions somewhat similar to those of a pancreas. This 

Table IV.— Weight op Eggs. 


Qaantitj 

■weighed. 

Total weight 
in Gramms. 

i Average 
Weight in ; 
MilJegramms, 

62 

•345 

5-569 

63 

•322 

5-511 

77 

*4 

5-195 

29 

•149 

5-138 

66 

•342 

5-55 

62 

■311 

1 6-182 

40 

•222 

“■‘1 

100 

•51 

' 5-01) 

190 

1-035 

i 5-446 

6S9 

3-636 

i 5-277 


I Each lot collectod represents 
the number of egga dropped 
during the previous 24 hours , 
and was weighed the same ; 
day. 

ITT • I. j V 1 From mv stick in- 
. sects. ■ 

0. r.eldmg J others. 

4 days’ collection. 


* The egg is almost identical externally with that of Caraimus 
hilaris, Br., which is, however, smaller and apparently more oval 
in shape. See Amelie Elkind, “ Lcs Tubes ovariques et I ovogene 
Chez Carausius hilaris,” Br. Lausanne, 1915, p. 14. 

C. morosus and C. hilaris differ as follows : C. morosus has the 
anal segment truncate, with only a slight triangular emargina- 
tion; C\ hilaris has the anal segment produced into two lobes wth 
the apex obtuse (Brunner and Redteubacher, Monograph of rhas- 
jnids, 
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joughness is probably the cause of the capsule^s easy 
adherence to any object however smooth if the surface 
be only shghtly moist. The inside of the capsule is, on the 
other hand, very glossy, and under the microscope shows 
oomplex reticulations. 

The weights are of eggs dropped by full-grown insects of 
all ages after the sixth ecdysis. 

Six eggs dropped by the undersized full-grown insect, 
No. 159, weight ‘023 gr., or on average 3'833 milligrams. 

Fertility of the Eggs. 

In determining the quantity of fertile eggs dropped by 
the individual insect under observation all the remaining 
efTgs were, several months after the date of the last hatching 
out of the others, broken open and examined. The number 
of eggs found to have been fertile, but unhatched, were 
then added to the number which hatched out, and the total 
treated as the quantity of fertile eggs. The following table 
gives the results of the examination of four batches of eggs. 

Eggs dropped at the commencement are as fertile as 
those dropped at a later stage ; 24 eggs dropped in the first 
week by various begirmers all hatched out, and out of 
another lot of 26 first eggs dropped by any insects, 22 
hatched out = 84*6%. Of 2 eggs, the last dropped by 
different insects, 1 hatched out. 


Tablb V. — Fertility oe the Eggs. 



: Original j 
Specimen,: 

No. 38. 

No. 39. 

No. 42. 

Total. 

Quantity of eggs hatched . 
Found fertile But not hatched 

! 428 ■ 

450 

405 

382 

1606 

! 18 ; 

24 

46 

2 

90 

Total fertile eggs .... 

1 446 ) 

474 

461 

384 

1755 

1 Unfertile eggs 

114 1 

100 1 

107 : 

j 78 

399 

Total eggs dropped 

560 : 

574 ; 

558 

462 

2154 

Percentage of fertile eggs , 

i 79 1 

i 1 

82‘6 

80*8 

I 83*1 

1 

81*5 


OVIPOSITION. 

After the sixth or last ecdysis, from which proceeding the 
insect emerges very attenuated, the same as after every 
ecdysis, the ovaries begin to develop. 

I have only seen the egg produced on three occasions. 
The emergence was slow and deliberate — it was, in fact, 
mere egg dropping. On one of these occasions I happened 
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to notice the egg just as it was about halfway out. Th' 
was at 9.15 a.m. At 11.2 a.m. the egg droj>ped to th 
ground: There seems to be a special process, the function 
of which is to retard the ejection. I attempted in another 
way to ascertain whether there was any quick expulsion 
or shooting out by placing the insects on top of a rod 
amongst plenty of food in the centre of a large shallow box 
the bottom of which was covered with a layer of white 
sand. The sand was intended to prevent any rebound 
when the egg. reached the floor. But the experiment wag 
not a success in so far as conclusive proof was concerned 
for although the few eggs dropped were found lying within 
two decimetres of the rod’s socket, the insects themselves 
were continually escaping. The eggs emerge with the cap- 



A and B Portiona of Last Abdominal Tergum. 

C Special Egg-holding Process. 

D Egg lid. 

eule end pointing inwards. The insect makes no provision 
whatever for the care of its young. 

Observations were made on 39 specimens to ascertain 
how soon eggs are dropped after the last ecdysis, the sixth. 
The result expressed in days is as follows : 18, 24, 18, 30, 
16, 20, 19, 18, 20, 18, 16, 15, 15, 16, 17, 15, 12, 17, 14, 13, 
15, 16, 16, 19, 17, 16, 19, 16, 15, 20, 16, 13, 18, 14, 17, 16, 
15, 15, 14. Eliminating the record of one insect which 
dropped her egg 30 days after the last ecdysis, for her whole 
period of development was abnormal, we find the dropping 
of eggs takes place from 12 to 24 days after the last ecdysis, 
giving a range of 12 days with an average of 16*5 days. 

Abnoemalities. 

The results of [the observations on 32 insects, as regar^ 
their duration of life md, egg-production, are given in 
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Table VI. This table, in which the insects are arranged 
according to their length, gives the total egg-production per 
insect, the average daily production per insect, and the 
average production per millimetre length of the insect. 

It also gives the days lived in the First Period of life or 
that of growth from hatching out to, and inclusive of, the 
last moiSt, and the Second Period, or that of reproduction 
and decay, from the last moult to death. 

Before going into details it may be as well to point out 
the peculiarities of some of the insects which, if abnormal, 
may have afiected their duration of life and egg-production. 

The “ Original ” with 346 days of life was a very good egg- 
producer, but with a low average per day. Her life may 
have been prolonged by the fact that the temperature of 
the room in which she was observed was not kept up to 
an average of over 16° C., as I was then under the impres- 
aion that these stick insects were European and not Indian. 
But this explanation {of more than the normal number of 
days lived in the Second Period) cannot hold good for 
No. Ex. 18, her grand-daughter, which suffered from an 
external blood clot * and lived the longest of any in this’ 
period. No. 22 had two constricted abdominal segments. 
No. 159 was anomalously short, being 62 mm. long, which 
is verv much below the average length of the fifth moult ; 
whether she had grown with less than the usual average 
increase at each eedysis, or had not completed the whole 
six, I am unable to say ; but it is quite likely she had only 
moulted five times, for dissection shows eggs already formed 
in stick insects which had not yet passed the last moult. 
No. 42 was brown, almost black, and not a descendant of 
the “ Original/* but belonged to the same lot ; she lived 
29 days after dropping her last egg. No. 94, which was 
also under observation for food consumption and ate about 
20yo less food per day than the others, had a short life and 
a low egg-production. No. 89 lived 28 days after dropping 
her last egg. No. 38, like No. 42, was also nearly black, 
and not a descendant of the “ Original,” but she was a 
better egg-producer and long-lived in the Second Period; 
the same applies to No. 39. No. 83 was only a tolerable 

* Exudation of blood from the thorax in Orthoptera lias been 
observed by Ch. Hollande and has been named by him Autoheraor- 
rhee; he ascribes it to a break caused by pressure on the small 
exsertile chitinous vesicles which are not provided with retractile 
muscles (Archiv. d’Anatomie Microscopique, xiii, 1911-12, p. 299). 
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producer ; when hatched out in order to free her hind-legs 
from the shell I asphyxiated her temporarily and accident- 
ally cut off one foot, which was not regenerated. No. 41 
developed a constriction like that of No. 22, and an external 
blood clot like that of No. 18. No. 100, which dropped 
tbe most eggs of any, was deformed by interpolated 
abdominal plates (see illustration), which evidently in 
no wise affected her productive powers. I had other 
insects similarly deformed and likewise good egg-bearers. 
No. 43 lived 30 days longer in the First Period than any 
others except the deformed No. 41. No. 65 abstained 
from food for 29 days before succumbing. 

Egg-production. 

In Diagram I, the egg-production has been arranged in 
spells of 15 consecutive days each, ignoring the quantity 
dropped during the first spell of 15 days, during which the 
daily average is only '5 eggs. The curves all seem to follow 
a general plan, viz. the greatest maximum per spell of 
15 days occurs almost immediately after the commencement 
of egg-dropping, each succeeding maximum being lower 
than the last, and ending usually in a sudden drop with an 
occasional final rise. 

There are, however, many deviations from this plan, 
some due probably to the individual peculiarities already 
referred to. 

The average egg-production is 480 per insect, the highest 
total reached by any one insect. No. 100, amounting to 
712 eggs. 

The largest number of eggs laid in one day by one insect 
(No. A) was 11, which happened to be her start off with egg- 
dropping. Quantities of 10 and 9 are rare, but 8 and 7 
eggs dropped in 24 hours by one insect are not rare, while 
6 in a day are common enough. The highest total recorded 
for 3 consecutive days is 20 (by No. 97), equal to 6' 6 per 
day, and for 15 consecutive days 63 (by No. 77), equal to 
4'2 eggs per day. The average number of eggs dropped by 
all the insects under observation as per Table VI is 1‘8 per 
day, but if we eliminate the imperfect or weak parents we 
get a more normal average of 2'2 per insect per day. The 
average record is affected in two ways : (1) b}^ the interval 
elapsing between the last eedysis and first egg-dropping, 
and (2) by the number of days lived after the last egg has 
been dropped. As regards the first interval, it is present 
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in every case with a- very even average of days, and so may 
be left out of consideration. As regards the latex interval, 
there is considerable variation. Nos, 88 and 68c died in 
the midst of their egg-dropping, so there was no interval ; 
No. 42 died 29 days after her last egg was dropped No. 43 
died 30 days after, while No. 68/ died 45 days after dropping 
her last egg, and so on. 

Excepting the case of No. 159, the abnormally short 
insect, there does not appear to be any actual correlation 
between the size of the insect and the quantity of eggs it 
can produce. 

For instance, one insect 73 mm. long produced 595 eggs, 
and another 83 mm. long produced 536 eggs, or 59 eggs 
less, although it was 10 mm. longer. Four insects 79 mm. 



As regards the quantity of eggs produced per mm. 
length of the insect, two insects 75 mm. long each produced 
4 and 7'4 eggs per mm. length respectively, while 6 insects 
81 mm. long each produced 4'5, 5'5, 6*1, 6'8, 7 and 7‘5 eggs 
per mm. length respectively. The average number of 
eggs produced per mm. length of the parent (exclusive of 
the original, which was not measured, and the abnoimals, 
Nos. 18, 22, 41 and 159) is G'S. 

There does not seem to be any seasonal differences in 
the rise and fall of egg-production, which is quite inde- 
pendent of the time of year. Nor does the egg-production, 
in so far as quantity is concerned, depend absolutely on the 
number of days lived (Second Period) ; thus No. 78 lived 
229 days and produced 578 eggs, while No. 38 lived 327 
TRAN8.ENT.SOC.LOXD. 1916.— PARTS lit, IV. (APRIL ’17) BB 
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days and produced 571 eggs, or 4 eggs less for 98 more davs 
of life. 


Emergence from the Egg. 

In outward form there is very little to distinguish tlie 
nymph when hatched out from the perfect imago after the 
sixth and last ecdysis except the size, although the seg- 
mentation of the thorax and of the antennae is not so clear 
in the newly emerged nymph as later on. The stick insect 
is therefore ametaholous or homomorphous. It is also 
menognathous, and from the time of hatching out until 
death it does not change its habits. 

More nymphs hatch out during the night or in the 
early morning than in the daytime. When the nymph is 



Nymphs hatching out, but which succumbed in the act, owing to the 
adherence of some of their appendages to the inside of the shell. 


ready to emerge it forces up the cap and platform of the 
egg, which come away together, and then struggles out. I 
have not tsutnessed the pushing aside of the cap, nor am I 
sure that I have seen the first appearance of the head. 
The two hatchings out I witnessed, in which the heads were 
still bowed down when I first saw them, occupied under 
two minutes each. The heads may have been kept bowed 
down by a momentary adhesion of the antennae or foie' 
legs to the inside of the shell, as does occasionally happeu, 
and if the nymph is unable to overcome this adhesion it 
succumbs. The adhesion of a hind-leg causes incon- 
venience for a time, as the nymph has then to drag the 
empty capsule about with it, and is hampered in its move- 
ments until the shell drops ofi, I have Occasionally 
observed a nymph lose an entrapped appendage m its 
attempts to get free. 
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f think the normal emergence is by the pronotum 
coming out first, followed more or less simultaneously by 
the head and mesonotum, etc. That would correspond to 
the position of the nymph when about to slip out of its 
old skin at every ecdysis. 

Increase in Length during the First Twenty-four 
Hours after Emerging from the Egg. 

The growth of the nymphs from hatching out to the 
first ecdysis is perhaps not the least interesting part of a 
stick insect’s life. As a preliminary to the investigation 
of this growth it was necessary to obtain accurate measure- 
ments of the size of the young immediately after emergence. 
To overcome the difficulties of accurately measuring living 
specimens the newly hatched young were, for several weeks, 
immediately killed and then immediately measured. 
The results of the measurements of 932 newly hatched 
young are shown graphically in Diagram II. The measure- 
ments were made to the nearest half-millimetre. The 
upper curve gives the details of the actual measurements, 
and the lower curve expresses these results in the form of 
percentages of the total number measured. The range in 
size of the newly hatched young is from 7‘5 mm . to 12'5 mm., 
and the curve representing this range shows a more or less 
gradual rise with certain irregularities to 10 ‘o mm., a sharp 
maximum at 11 mm., and a less gradual fall to 12‘5 mm. 
The average size of these 932 specimens is 10*o mm., which 
is very close to the maximum of the graph. The results 
appear to indicate that a certain proportion of the nymphs 
are hatched out before the normal size is attained. Hence 
25’5% of the hatchings, i. e. those under 10 mm, in length, 
might be expected to undergo one ecdysis more than those 
hatched out above that length ; but this does not occur 
in so far as my experience goes, for such undersized nymphs 
as I have kept under observation went through the same 
number of ecdyses, i. e. six, before arriving at the same 
perfect state as those hatched 10 mm, long or over. 

When newly hatched nymphs are placed on the upper 
Bide of a leaf they behave in various ways, viz, they rarely 
feign death, they remain stationary, or they walk to the 
edge of the leaf and attach themselves to the underside, 
or in their struggle to get away they run off in an excited 
manner with the abdomen curled over backwards (very 
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different from their position in the egg), and tumble off 
the leaf ; but generally they bend the head down, bringing 
the mouth close to the surface of the leaf as though in search 
of food. This search ultimately proved to be a search 
for moisture, which when found is imbibed with avidity. 
Occasionally the nymphs remain quietly imbibing water 
for as long as seven minutes, at other times much less, and 
at times only imbibing when their mouth was pushed into 
the moisture previously placed on the leaf. 

It was in watching this imbibition that it became obvious 
to me that within a few hours of hatching out the nymphs 
rapidly increased their length by several millimetres per 
day, average 2*7 mm. in 24 hours. 

Further examination showed that w'hether moisture was 
imbibed or not the increase was, wnth few exceptions, 
general. Of 164 newly hatched specimens put under 
observation, of which 47 were under 10 mm.’ long at 
emergence, all except 5 had increased to over 12-15 mm. 
long, or to an average length of 13*3 mm. at the end of 
24 hours. This increase was probably due to the moisture 
taken up, for when not supplied ^vith moisture the extension 
was slower. It cannot be due to food partaken, for dur- 
ing the first 24 hours hardly anything'^is eaten. Out of 
206 specimens placed under observation only 56 ate at 
all, and the amount partaken was so infinitesimal, about a 
square millimetre or less, that it can be left out of con- 
sideration. The swift increase in length during the first 
24 hours is the more extraordinary when we consider the 
results obtained in the life records of 26 specimens. From 
the date of hatching out till the first eedysis, i. e. during 
an average period of 26 days, the average increase was 
only lOT mm. or under ’5 mm. per day. It is perhaps not 
correct to speak of the increase during the first 24 hours 
as a growth, but it should rather be spoken of as a physical 
extension or stretching out of the tissues after getting 
away from the confinement of the shell, which is largely 
aided by any moisture imbibed. The process is in all 
probability comparable wdth the universal phenomenon 
in Crustacea to stretch immediately after moulting. 

The Growth to the First Ecdysis, 

Subsequent to the extension which takes place, as 
already described, during the first 24 hours after hatching 
out, the nymphs commence to feed and to grow (Table 
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VII). This growth continues for 17 to 24 days (average 
about 21 days), during which time it increases in length at 
the rate of '35 to '7 mm. per day, or a total increase of 
3 to 5*5 mm. This is the only period of its life during which 
it grows without shedding its outer skin, for the differences 
in length, if any, observed during the stadia between the 
successive ecdyses are infinitesimal. Towards the end 
of the 21 days or so the nymph has become very rotund, 
the abdominal segments bulge out very distinctly, it 
ceases to feed, and consequently to excrete, and remains 
quiescent. These are the outward evidences that ecdysis 
is about to take place. 

The Ecdysis. 

The fasting indulged in preparatory to slipping out of 
its old skin increases from 2 to 6 days, according to the 
number of moults it has or has not gone through. As per 
Table XIV, the average number of days’ fast for the first 
moult is 2' 7, and for the sixth moult 4-5. 

As the moment approaches when the old skin is to be 
discarded the nymph gets into position by suspending it- 
self from a twig or other object by its hind-legs, allowing 
the other t\vo pairs to extend loosely more or less at right 
angles to its body and the antennae equally spread out. 
It takes 3 to 4 minutes to get into this position. Before 
it has quite settled to this it sways its body laterally in the 
way common to all the insects, but it ceases to do so when 
settled, and if there is any body movement during the 
ecdysis it somewhat resembles a faint longitudinal tremor, 
which becomes pronounced only when the slipping out is 
not progressing satisfactorily. There is no further lateral 
movement nor any tuniing nor twisting. The preliminary 
common lateral movement may do something towards 
easing the skin preparatory to discarding the old skin, 
but it is quite a distinct movement from the rare one 
observed in the actual ecdysis. 

After hanging for a very few minutes in the position 
indicated the nymph attaches its fore-legs to the femurs of 
the middle -legs, or occasionally to the twig or leaf from 
which it is suspended, if close enough. This brings the 
head to point upwards instead of downwards and more 
than parallel with the body, so that the head is at an acute 
angle with the pronotum and the pronotum is at right 
angles to the mesonotum, while the metanotum remains 



Hatched 



367 



368 . 


Mr. H. Ling Roth’s observaliom on 



C. morosus in the act of moulting. A A. Claws of hind pair of legs 
by which it is suspended. BB. Kjmpty skins of these legs. . 
Distance to which so far the legs have receded in theskms. V. iimpxy 
apical abdominal segment falling backwards. Eh. Empty sams 
of middle pair of legs. FB. First pair of legs f 
Antennae not vet freed. H. Skin coming off snout. K. The .sbedflea 


skin. 



the Growth and Habits of Carausius morosus, 369 

more or less in a straight line with the abdomen. The 
split skin can then almost immediately be seen as it were 
moving across the sides of the head, and at the same time 
the apical abdominal segment can be seen to have slipped 
down from the inside of the old and contracting integu- 
ment, which commences to fall over backwards. There is 
now a considerable bend at the thoracic-abdoniinal joint 
as the body slowly glides down out of the skin, and the 
antennae are forced forw^ard by the pressure of the skin. 
Then the middle-legs get loose and begin to spread side- 
ways, quickly followed by the hind pair. Immediately 
afterwards the antennae and first pair of legs get free, the 
latter spreading out like the others and the antennae now 
no longer holding up the head, this moves slowly backwards 
and downwards in a line with the w^hole body into its 
normal position. 

The nymph is now in the same outstretched pendant 
attitude it assumed when the eedysis started, except that 
it hangs by the last two abdominal segments, kept there 
by the contraction of the discarded exoskeleton, instead 
of by its hind-legs, the old skin being still suspended by its 
now empty leg s^s. 

As the slough is left hy the body it contracts and w e have 
thus two motions, the contracting old skin moving upwards 
and the body moving downwards. The latter motion is 
quite involuntarj’' on the part of the nymph or insect, being 
due to the action of gravity after the akin over the pro- 
and mesonota supporting the body has split, which lets 
the body slide down and out. 

If at the beginning of the moult the nymph falls from its 
support it cannot get free from the old skin, and succumbs 
in spite of its wriggling while on the ground ; but if the 
eedysis is well advanced before such a fall the nymph will 
generally get free. 

The time taken to get to the clearance point is about 
20 to 45 minutes or a little more. The nymph remains 
almost motionless in this position for about 30 or 40 minutes 
more, when it will make a sudden con\mlBive movement, 
bend its body forward, bring up its head and reverse its 
position, now hanging by its first pair of legs, head upwards, 
quite clear of the slough. The whole procedure, now com- 
plete, occupies from 55 to 70 minutes from start to finish. 

In this, the final position, the nymph or insect remains 
quiescent from a few minutes to several hours, after which 
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it commences to eat up the old skin close to which it has 
attached itself. This meal is an almost invariable proceed- 
ing, unless through some accident the slough has fallen 
to the ground or the nymph has been disturbed in some 
way. The skin shrivels considerably, so that the head 
portion is not very low down, and it is here that the nymph 
begins its repast, not biting pieces off, but drawing in the 
skin by means of the palpi. When it has devoured the 
skin of all but one hind-leg it looks for this, generally 
detached in the course of the feed, eats it up also, and then 
searches the twig for more. If the skin has fallen the 
nymph or insect will look for it where it should he, and 
occasionally hours afterwards it may devour it when it 
finds it. If otherwise disturbed at this meal it may eat 
part only or none at all. The proportion of uneaten sloughs 
is greater when there are a large number of nymphs or in- 
sects in a jar than when a nymph has a jar to itself, for 
they disturb one another very considerably. I once saw 
a nymph start to eat up a newly discarded skin before its 
proper owner was ready to begin on it. Occasionally, 
too, in the course of the shedding the nymph is disturbed 
by another crawling over it, whereupon it gives its body 
a jerk which does not always get rid of the troubler. Pre- 
paratory to the change the nymph is not very particular 
as to what it attaches itself to, and will even adhere to 
another nymph, and as this species has a common habit of 
hanging five or six close together in the day-time, like a 
bunch of asparagus, the quiet progress of the moult do^ 
not in any way cause a disturbance, and proceeds as in 
the ordinary course.* 

On one occasion I observed a clot of green liquid develop 
at the proto -mesono turn joint similar to that mentioned 
on p. 357. It was about 1’5 mm. in diameter, did not 
seem to inconvenience the nymph at all, and gradually 
disappeared, apparently by absorption. This clot ap- 
peared after the discarded slan had passed clear of the head. 

After the eedysis the body is much attenuated and 
generally lighter and brighter in colour; in the course of 
3 to 4 days it has filled out again, and if the full number 
of moults has not been passed the swelling slowly recom- 
mences until the next eedysis occurs. 

* With the Walking-Stick, Diapkeromera ffMorata, Say, H. H. P. 
and H. C. Severin observed a periataltic-like movement m tiie 
course of the moult {loc, cit, 1911, p. 313}. 
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Table IX. — Length of Nymphs at every successive Ecdysis. 
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There are six ecdjses in all, and none after full growth is 
attained. With regard to the number of moults MacBride 
and Jackson {op. oit. p. 109) state they had observed seven 
moults, and that Meissner was mistaken as to the actual 
number of ecdyses. My own observations, however, based 
on two separate series of specimens, proved definitely that 
six ecdyses actually occurred. The discrepancy in the 
number of ecdyses may possibly be due to the insect pro- 
ducing one or more races which differ as to the number of 
ecdyses. 

With regard to the number of ecdyses, it is interest- 
ing to note that Sinety (“ Rechcrches sur la biologie et 
Tanatomie des Phasmes,” 1901, p. 18) records five e^yses 
in the case of one individual of O. (Dixippus) morosus and 
six ecdyses in another. 

Growths after the First 24 Hours from Hatching 
Out up to and including the Last Ecdysis. 

The growth, as ascertained by measurements taken on 
hatching out and at each successive ecdysis, of which there 
are six in all, is shown in the two summarised Tables 
Nos. VIII and IX. There is a consistent increase in the rate 
of growth from first to last, although this does not appear to 
be the case in the growth from hatching out to the first 
ecdysis. If, however, for the length on emergence from 
the egg averaging 10'5 mm., we take the corrected hatching- 
out length to be 13’3 mm. as already explained, the growth 
to the first ecdysis will be 2' 6 mm, instead of o' 4 mm., 
and the average increase will then be as follows — 


Table X. — Corrected Average Increase. 


To I Ec. 

At I Ec. 

At IIEc. 

At in Eo. 

At IV. Ec. 

At y Ec. 

At VI Ec. 

^ 2-fi 

4-7 

7-5 

9-1 

1]'5 

14-1 

16-5 mm. per Ec. ; 


Similarly the diurnal rate of growth is an augmenting one 
with each successive ecdysis except the last one, thus— 


Table XI. — Diurnal Rate of Growth. 


; To I Eo. 

To II Ec. 

To in Ec, 

To IV Ec, 

To V Ec. 

To AT Ec. 

i 0-28 

0-39 

0-48 1 

O' 36 j 

0'69 

1 

0'65 min. growth pc: 


Generally speaking, if at any time it is desired to ascer- 
tain the stadium of a stick insect, one has only to measure 
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it, thus : a stick insect measuring, say, 33 mm. will have 
passed its second moult, and so on. 

The Insect’s Length. 

The length of the individual full-grown insects varies 
very considerably, as the following Table of the summary 
of the measurements of 354 mature insects shows. These 
insects were the whole of the surviving progeny of one parent, 
measured as soon as they themselves began to drop eggs. 


Table XII. — Lengths of Fcll-qrown Insects — Bred from 
“ Original” Fkmai.e. 


Speciin fins’ 
Numbers, 

Dates of the Dropping of 
tlie Eggs from which these 
Insects hatched out. 

Quantity 

of 

Specimens 

Measured. 

Length in imn. i 

Max. 

Min. 

Aver. 

1^ 

19 Jiino-19 July 

63 

81-5 

74 

77 

6-11 

20 July-7 Sept. 

61 

81 

72 

77-7 

12-16 

8 Sept.-3 Nov. 

54 

83 

77 

79-4 

1&-17 

! 4 Nov, -25 Dec. 

57 

86 

75 

82 

18-20 

26 Dcc.-IB Mar. 

61 

86 

76 

82-2 

21-23 

17 Mar.-13 May 

68 

i 84 

75 

81-8 


354 

; 86 

i 

72 

80-1 


The range in the length of the adult insects is therefore 
14 mm. from a minimum of 72 mm. to a maximum of 
86 mm. I have no other records which exceed the above 
maximum of 86 mm., but I have two records which do 
not come up to the above minimum of 72 mm., viz. No. 
42, an almost black insect and a very good egg-producer, 
which measured only 69 mm., and No. 159, a runt, which 
both ate and produced little and was only 62 mm. in length. 

The Growth of the Antennae. 

In connection with the body growth, as illustrated by 
the successive ecdyses, it is interesting to note the growth 
of the antennae. When hatched out the iiymph’s antennae 
consist of ten segments, the joints of which can nearly all 
be distinguished by the naked eye. Under the microscope 
on segments IV, V and VI, counting from the base, are 
to be seen indications of further segmentation, which de- 
velops with successive ecdyses. The three basal segments 
increase in size, but do not subdivide. Se^ent IV gets 
broken up into as many as 10 very distinct divisions by the 
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time the last ecdysis has taken place. Segment 
V breaks up into 4 to 7 divisions ; segments VI 
and VII break up into 4 to 6 divisions, rarely into 
7 divisions ; segment VIII into 4 divisions and 
occasionally 6 divisions; segment IX into 3 
divisions; segment X into 2 or rarely into 3 
divisions. In fact, the nearer we get to the apex 
the less the number of sub-segments to the 
orimnal or pre-ecdysical segments. 

At the same time the original segments increase 
in length, but not all to the same extent. Their 
increase is shown in the following table. The 
number of segments on the right and left an- 
tennae of one and the same insect are not always 
the same. 

a 

iiiry 

•os 7i7^7^ ’72 '4 

'35 

Antennae on emergence X 5, 

Coincident with the growth of the antennae 
the body (including head, thorax and abdomen) 
increases from 10 or 11 mm. to 80 mm. (Tables 
III and IV), or seven- or eight-fold. But if we 
accept a length of 13’ 3 mm. as the starting-point 
for growth after hatching out, then the increase 
of the whole body in length is six-fold, the growth 
Table XIII. — Gko-wth of the Antennae. 


I Length. i 

Segment No. "Rate of 

(from Base). ^ Growth. 



At 

HaU'.hing. 

After 

Sixth Ecdysis. 


1 

n 

•45 

13 

3 foia 

i in 

■05 

■8 

16 „ 

IV 

•35 

; 7 

20 : 

V 

•75 

1 6-2 

S-3 „ 

VI 

•75 

! 5>5 

; 7-5 

VII 

i -72 

! 4-5 


VIII 

1 -72 

i 3>7 

! 5 „ 

IX 

i *6 

1 3-1 

! 5 ,, 

X 

i 

1 

2 M 

Total 

! ^ 

1 33 

6-6 fold 
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of the antennae being practically the same as that of the 
rest of body. 


Food Consumption. 

It follows from the form of the feeding organs that the 
stick insects are edge feeders and not surface feeders 
cutting off strip after strip of leaf and swallowing them 
down whole. When decay approaches they often have 
difficulty in making the final bite to release the strip, and 
then when they move the head backwards the whole 
strip reappears out of their mouth still attached to the 
leaf. When young the. bite is clean; as age increases it 
becomes jagged and rough (see illustration). 



They show considerable difference in their choice of 
food. Sometimes they will eat of one leaf, daily retumirg 
to it till it is all or nearly wholly consumed, and in the 
meanw'hile not touch any other ; at other times they will 
eat a small portion out of several leaves. Occasionally 
they will continue eating a sere or flaccid leaf instead of 
consuming an adjacent fresh one. They are irre^ar 
feeders, eating much one day and little the next, and so 
on, but always more immediately after a moult than later 
on in the same stadium. Except at the moults, already 
referred to, they feed daily and only abstain through 
accident, sickness or the approach of decay. Their feeding 
generally takes place in the evening and in the rnomuig. 

I understand that most people who keep stick msects 
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provide them with privet to feed on. The late Mr. Meade- 
Waldo informed me that “ in greenhoasea where they have 
been raised from the egp they have started feeding on privet, 
and when by some accident they get separated from it they 
feed equally well on Goleus, Fvbhsia or many other plants, 
at least that is my experience.” My objection to privet 
is that, in my garden at least, if the weather is at all severe 
the leaves get mpped by the frost and drop off before new 
ones appear; in other words, they are not sufficiently 
persistent for food-observation purjwses. Ivy is a good 
substitute.* The smoke with us blackens the leaves, 
which, except in late spring when the new leaves have not 
yet attract^ the smuts, necessitates their being washed 
before being given as food to the insects. All the observa- 
tions with regard to food consumption were made with 
ivy leaves as food. In connection with these observations 
it may be remarked that towards the middle of May there 
is usually a little difficulty in getting suitable ivy' leaves, 
for the old leaves are then almost past service and the young 
ones are .still too flabby, either continuing to grow after 
being cut, or shrivelling up quickly and so tending to vitiate 
the correctness of the records. As the calculations are 
based on the superficial area and not on the cubical con- 
tents of the portion of the leaf consumed, it was essential 
to supply leaves of uniform thickness in so far as this could 
be done. 

In order to ascertain the amount of food consumed, 
outlines of the leaves were drawn by placi[ig the leaves 
on sheets ruled in mm. squares and running a pencil round 

* As regards some Stick Insects reared in India (paper by Bama- 
krishna Aiyer in Jour. Bombay Nat. Hist. Soc., xxii, pp, 641-3), 
to which my attention has been kincily called by F. H. Graveley of 
the Indian Museum, Calcutta), it seems that many food plants 
were tried, and eventually, after many deaths had occurred, some 
insects took to Hibiscus escuhntus and were successfully reared 
on it. The name of the insect is not given. Rowland Turner 
informs me that in Queensland the stick insects ate gum leaves 
; these were large Phasmids {Cuphocrania goliath); 
Bmallec species he found devouring guava. Otto Meissner gives 
a list of plants, with the leaves of which he has supplied stick in- 
sects (and nymphs), and has tabulated the plants according to the 
preference shown for them ; he found radish leaves and hazel nut 
most in demand (“ Biol, i^obach. a. d. Ind. Strohheuschrecke 
Bixippus morosus,” Z. f. wiss. Insiektenbiologie, v, 1909, pp. 20 
and 56). Schleip fed his nymphs on rose leaves and his imagines 
on ivy (op, cit, p. 48). 

TRANS. ENT. SOC. LOND. 1916. — PARTS III, IV. (APRIL '17} C C 



‘pog snojAMd ooms /sq 
jad noijdraneuoQ poog 



o 


“S^SSgj 

s 

'pag snoiAwd 

ooitjg sfuti JO -oji 


g3;32^:s 

i 


ssssssj 

2 

•OSGWOUT 

•mra loouij lod mra 'bs 
m not'>dunisno3 poo^ 

qS 

13-3 

38-1 

65 

98 

197 

410 

s 

0? 


Z 

•pog snoiAOjd aoms -rara 
‘bs UI uoijdtunsuo^ poo,x 

S!| 


2 

6 

sssi|| 

2 : 

•pog snofAaid aoms 
■raia UI asGMowi inatnq 



1 



g 

•pog 01 anojAMd 
isag ^s-taa jo 'og 






5 


'aBwajowi 

inn i'E9OTi Jsd 'nun 'bs 
n noiidransuo^ poo,>x 


H M 

s >* 

ph 6 

H H 
O < 

Std 
3 ' ' 
S M 


o fi 


‘pafx stiorA3jd aoins jf«<i 
jsd uoi^dwusuoo poofl 


•asiKwoui 

nni (cauii jod ‘lara 'bs 
n notxdransuoo poo.x 


'po;x siiOTA 9 Jd 33 ms mm 

■Iis ui uoiiduinsno,^ pooj 




■pDji 01 sno;A3id 
.ssic{( }0 •OiJ 

‘post StlOlAWd 30WIS i«a 

jod aoiidainswo 3 poo.p 

•pog suoi AJiid 
aoOTS SjfG(( JO ojj 

•WSBOiJUI 

■rara iGoui( A 3 d uim "bs 
HI ooijdiunsuo.") poog | 

•pog snoi,A8Jd anms "nrin 
■b3 HI noijduinsaoo poog 




'pog snoiAajd aoms 
■rani m ass'ajoiri [Gamg 


•pog 01 snoiAaad 

iscg ,SJC«a JO -ox 


h 5 >i>p |1 Ij I 




ID ■? j 


P 5 S‘'> 



The Growth and Hahits of Caraitsius morosus, 379 

their edges ; these leaves were then put at the disposal of the 
insect. At the end of twenty-four hours (the next morning) 
the leaves were fitted into their respective outlines on the 
sheets, and the portion missing, i. e. consumed, was out- 
lined and the leaves replaced with the insect. The 
number of square mm. in the missing portion was then 
counted, and recorded day by day as the amount of leaf 
consumed. 

As shown in Table XIV, the food consumption doubles 
with each successive stadium and not merely in actual 
quantity, for the quantity consumed increases per mm. 
length of the insect at the same time, thus : in the 1st 
sta^um the consumption per mm. length of the insect is 
7 sq. mm., in the 2nd 17 "5 sq. mm, in the 3rd 36, in the 
4th 79*6, in the 5th 140, in the 6th 295, and after the 
6th 597 (see Table XV), and these figures are as near as 
possible 9, 18, 36, 72, 144, 288, and 576, respectively. 

For the two or three weeks immediately following the 
last ecdysis the insects eat enonnously (as can be seen 
from Diagram III), afterwards, generally speaking, they 
gradually eat less and less. As the same diagram indicates, 
there is considerable correspondence between the food 
consumed and the eggs produced. 

As with the egg-dropping, so too with the food consump- 
tion, the size of the insect appears to have nothing to do 
with the results, and according to Table XV a shorter 
insect may eat more than a longer one. 


Table XV. — Food Consumption by Full-Grown Insects. 







Avera 

ses. 


Spfici- 

I.i«ngtli 

Total 

No. of 
Days 
lived 
(Ilnd 
Period). 

Total 
No. of 
Kgas 
drop- 
ped. 

i Sq. mm. 
No. i ol Leaf 

Of'l™af 

cd Leaf ; 

mea’s 

of 

Insect. 

ntm. 

sq. mm . 
of Leal 
cojisumed. 

Of ligRS 1 con- 
drorped ! SMJilnd 
per Dftv. 5 ppT 

1 

Slimed 
per rtim 
Leii-:tU 
of 

liieeot,. 

siuncd 1 
per Egg ! 
aropped.; 



69 1 

80 i 

111,438 ! 

187 ! 

471 

2 -OS 1 596 

1392 

238 ^ 

88 1 

79 i 

138,341 : 

211 j 

091 

2'8 1 656 

1751 

234 

97 

75 1 

118,835 j 

200 

554 

2-77 ! 594 

1584 

214 1 

99 

79 i 

113,979 i 

210 

536 

1 2-55 1 643 

1443 

213 

94 

70 

o6,019 : 

142 ' 

253 

, i'78 j 395 

800 

221 j 

Avet. 

j 78-2 

, 120,048 


o38 

2-66 j 7>97 ^ 

1641 

226 ' 




The Qf&wih and Habits of Carausms morosits. 381 
Water-drinking. 

It has been mentioned that on hatching out water is 
frequently imbibed with avidity. Afterwards, unless 
improperly fed or neglected, the nymphs and insects avoid 
water. Towards the end of life, when for days together 
they are unable to eat and therefore to take in moisture 
with their food, they will search for water and remain 
with their mouths immersed for many minutes. 

Cannibalism. 

They will bite off one another’s appendages if not 
sufficiently supplied with food. At the Manchester Museum 
once during vacation some stick insects were left for about 
7 to 10 days without being fed. At the end of that period 
out of 24 specimens only 5 remained perfect, all the others 
having their appendages more or less mutilated, small 
portions of which were found lying on the floor of the 
jar. There were no body mutilations, 

I have had two cases in which one full-grown insect was 
mutilated by one or more full-grown insects, although there 
was plenty of food in the jar at the time. Only the appen- 
dages were bitten off, and of these in one case only one leg 
was left perfect, when, as it could no longer feed itself, 
it was taken away and destroyed; while, in the other 
case, all the appendages were more or less bitten off, and 
it died of want of food. 


The Excreta. 

The excreta are thick and cylindrical in shape and 
fairly dry when ejected. The presence of eggs in the 
body does not in any way tend to flatten their shape, but 
in times of illness or approaching dissolution the excreta 
are flat or tape-like in appearance. This is contrary to 
the observations of Meissner, who states that egg ejection 
tended to flatten the excreta. 

Protective Measures. 

The nymph or insect is possibly protected from enemies 
by its resemblance to a stick or twig, and its habit of lying 
flat against a stalk, especially when very small. Also by 
its facility for adopting the cataleptic attitude when it 
slips to the ground, not with its appendages spread out, but 
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all closely parallel to the body. On the other hand it 
will frequently cling tenaciously to its disturber rather 
than avoid such. 

Meissner {op. cit., p. 88), in dealing with Dixippus morosm 
considers the general lateral movement, the ejection of a 
brown liquid and the recurving over the back of the 
terminal end of the abdomen to be protective measures 
but to me the lateral movement and the flow, not ejection 
of the brown liquid are due to other causes and are not 
protective in Caramius rmrosus. 

The object of the recurving of the abdomen over the 
back is not clear. Meissner looks upon it as a protective 
attitude, but Schleip does not think so. It seemed to me 
that, while at emergence from the egg this recurvature was 
very pronounced, it lessened imperceptibly, until with the 
egg-bearing stage it disappeared almost entirely. Schleip 
considers that the weight of the abdomen when full of eggs 
keeps it in a straight position and prevents the recurving. 

Duration of Life. 

Tabic VI, already referred to, gives the average number 
of days lived during the First Period as 136 ; but omitting 
the two abnormal cases of 171 and 174 days respectively, 
and adding the days for seven other insects under observa- 
tion, viz. 127, 138, 130, 130, 123, 123, and 117, we get a 
normal average of 131 days with a range of 27 days (117- 
144), and an exceptional range of 57 days (117-174). 

The average duration of life during the Second Period, 
according to the Table, is 207 days; but omitting the 
abnormal results shown by Nos. “ Orig., ” 18, 22, 1.59, 
94 and 65, we obtain a normal average of 239 days with 
a range of 142 days (187-329). 

Generally speaking, about two-fifths of the insect’s 
lifetime is spent in the First or Preparatory Period, and 
three-fifths in the Second or Reproductive Period. 

Death. 

When ill or dying a sticky brown liquid occasionally 
issues from the mouth, and when the nymph or insect is 
asphyxiated (in the fumes of cyanide of potassimn) the 
liquid almost invariably flows out. Excepting under 
these circumstances I have not found any traces of this 
discharge. 
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Variation. 

WeiBinann, from a study of the variation of a partheno- 
genetic organism, Cy'pris replans, concluded {“ Germ- 
Plasm,” 1893, p. 344) that forms reproduced in this manner 
varied but little. He explained this comparative con- 
stancy on the ground that the union of male and female 
cells in sexually produced forms provided the material for 
variation, and that, therefore, in the absence of the male 
cell, greater stability in character resulted. Warren has 
made observations on parthenogenetically reproduced speci- 
mens of Daphnia magna, and found (Proc. Roy. Soc. Ixv., 
1899, p. 155) that the variation shown by them was very 
considerable. In consequence of the divergent views on the 
variability of parthenogenetic forms it seems desirable to 
accumulate evidence on the subject, and the observations 
made during this study of the life-history of Carausius 
morosus are offered as a contribution towards that end. 

The observations made are summarised in the following 
table, giving the maximum, minimum, range, average, 
standard deviation and co-efficient of variation for each 
character observed. The two latter arc calculated on the 
method advocated by Karl Pearson Grammar of Science,” 
2nd ed., p. 387). 

Table XVI. — Summary of Variations. 






! 









.§ .a 

Particulars of Observations. 

Min. 

Max. ' 

Range. 

age. 1 

i-r 








5 > 

Ovipositicu : Et!>;rs produced per in- 

sect 

Oviposition ; Kfrgs produced per 

253 

3-C , 

9-2 

130 

313 

05-76 

1-23 

1S-6C 

mm. length of insect .... 


2S 


Size of Egg : Length in mm. 

3-3 

3-5 

16(.ri 

21-S3 

5-68 

Incubation ; Number of davs . 

137 

297 

Ifl-J 


Kyiuphs ou hatching out : l.ength 

6-5 

13 

C-5 

10-5 

1-34 

12-7 

Increase in. length of Nymphs in 



0 


1-8 


nun. during first 24 iiours 

0 




Increase in length of Nymphs in 






i 12-42 

mm. up to and at Isb moult . 

7 : 

12-75 


9-9 i 

1-23 

Increase in length of Nymplis in 






10-2 

mm. at 2nd moult .... 

6 1 


3 



Increase in length of Nyiuptis in 
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The variation in colour, which is not capable of measure- 
ment, is also very well marked. The original specimen, 
of which all the subsequent progeny formed the matetiai 
on which my observations are based, was a not very dark 
green. The offspring have exhibited all variations of 
colour from a very pale green to a speckled fawn colour. 
As a discontinuous variation there appeared at intervals 
a few very dark speckled brown, almost black; three of 
these were isolated and the 1237 eggs^ dropped by them 
were kept separate. The accommodation at my disposal 
was only suf&cient to rear to the adult state some 475 of the 
nymphs which hatched from these eggs. Of this number 
only eight w’^ere of the very dark colour of the parents, the 
remainder being various shades of green and fawn. The 
hereditary tendency to transmit the dark colour, although 
certainly present, is evidently weak. 

The insects forming the subject of these observations 
have been reared under as uniform conditions as it was pos- 
sible to get, so that the effect of environment is eliminated 
as a possible factor in the variation observed. 

The amount of variation as brought out in the table is 
considerable; whether it is greater^ or le^ than in the 
sexually produced forms of the same insect, if any, can only 
be established when a similar series of observations on the 
latter have been carried out. 


Summary of Observations. 

The observations were made under a regulated tem- 
perature varying from 56° to 64° F. (13° to 18° C.). 

The insects are of a lethargic disposition, feign death 
when disturbed, and support themselves by their claws 
assisted by their pads, which do not act by surface tension. 

In colour they vary from a light fawn to a dark green; 
very dark brown almost black is rare. During life the 
colour barely changes. 

Incubation in the boxes varied from 137 to 297 days, 
equal to a range of 160 days; 52*7% of nymphs hatched 
out in 141 to 160 days, and 32*3% in 161 to 190 days. 
Placed on garden mould the hatching out commenced 
16 days sooner, i e. in 115 days, with a somewhat similar 
average range. . , , • 

The insects were parthenogenetic, and only one specu^, 
obviously an infirm female, failed to produce eggs, Une 
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male was found and there is a possibility of its being de- 
generated ; it had no contact with any of the females under 

observation. 

The length over all of the egg capsules varied from 2’ 3 
to 3'2 mm., average 2'8 mm. Under 2-6 mm, long they 
did not hatch out. The fertility of the eggs was found to 
be 81*5%. 

Eggs are first dropped 12 to 21 days (average 16-5 
days) after the last ecdysis; they are neither laid nor shot 
out, but simply dropped. 

The average egg production was found to be 513 per 
insect, the highest total reached by one insect being 712. 
There appeared to be no correlation between the size 
(length of the insect) and the quantity, of eggs produced. 

The nymphs emerged by pushing ofi the cap of the egg ' 
and appeared to corae out pronotum first, and not head 
first. The length of the nymphs on hatching out varied 
from 7’5 to 12 ‘5 mm., average 10 ‘5 mm. Almost in- 
variably on hatching out they were eager for a drink, but 
not keen to eat. At the end of 24 hours their average 
length was 13*3 mm. From the time of hatching out the 
nymphs grew at the rate of *35 to ‘7 mm. per day, for an 
average of 21 days, with a total increase of 3 to 5‘ 5 mm. 
This is the only period during which the nymphs grow 
without shedding the skin. 

The nymphs fast from 2 to 6 days pevious to the actual 
moulting. The ecdyses were performed by the nymph 
hanging head downwards, the skin splitting from the 
pronotum upwards, when gravity did the rest. There 
were in all the cases observed six ecdyses for each insect. 
The increase in length at every ecdysis was so marked that 
it was possible to ascertain by measurement the stadium 
in which the nymph or insect might happen to be. 

The length of the full-grown insects varied from 72 to 
86 mm. (exclusive of the antennae), average 80*1 mm., 
equal to a range of 14 mm. The progeny from eggs dropped 
late in life attained to a greater length than that from eggs 
dropped early in life.* The body length increased six- 
fold ; the antennae increased in the same total ratio ; but 
the increase in the various segments was more and less. 

With the exceptions named the nymphs and insects 

* It is noteworthy that Elkind states that in D. morosus the 
eggs are smaller during the earlier stages of production than later 
on (op. cit., p. 14), 
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were fed on ivy leaves. Their food consumption doubled 
after every ecdysis. Except when hatched out the nympba 
did not care for water, and only towards the end of life 
when they were unable to eat, did they drink with avidity' 

The average duration of life was 136 days for the First 
or Preparatory Period (t. e. from hatching out to the 
6th moult), and 225 days for the Second or Reproductive 
Period ; in other words, the insect spends two-fifths of its 
life in preparing for the following three-fifths. 

The results here detailed demonstrate very clearly that 
parthenogenetically produced organisms do vary consider- 
ably, and support the observations made by Warren rather 
than those of Weismann. 
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Falkland Islands Diptera. By C. G. Lamb, M.A., 
B.Sc., Clare College, Cambridge- Communicated 
by F. W. Edwards, F.E.S. 

[Read October 18th, 1910.] 

Through the kindness of Mr. F. W. Edwards, of the 
British Museum, I have had the opportunity of examining 
a small collection of flies from the Falkland Islands. In 
part this collection was made by Mr. R. Vallentin in the 
years 1901-3 ; the remainder was collected by Dr. M. 
Cameron (of H.M.S. Cornwall) on Dec. 7, 1914, when he 
paid a hurried visit ashore the day before the naval 
engagement ofi those islands. 

There are four species in the collection, of which three 
appear to be undescribed. The known species is the 
Borborid Antrops truncipennis described by Enderlein in 
Zool. Anz, Bd. xxxiv, p. 226, 1909. Specimens of this 
species were collected both by Vallentin and Cameron. 
One of the new species is a Phycodromid. Enderlein 
gives a conspectus of the genera of that family in the 
“Deutsche Siidpolar. Expedition” (X. Zool. ii, 1909); 
according to his tables the species falls within the limits of 
the genus Oedoparea, though it is sufficiently distinct from 
the normal form of that genus to warrant generic rank 
should more related forms be discovered. The other two 
species are almost wingless forms closely allied to Scatella. 
Becker gives a beautiful figure of his Scatella brevipennis 
in “ Belgica,” Zool. Ins. (1906), Plate III; one of the 
new species must be very similar in appearance to that 
species, but on comparison distinct differences are visible : 
in particular Becker states that the costa plainly ends 
at the 3rd vein, thus fixing his species as a Scatella. In 
the new species the wings and venation are more reduced, 
and it is quite impossible to state whether they are to be 
considered as members of that genus or of Scalophila. 
When further stages of wing reduction come to light, the 
point may be settled, and it will probably be found that 
the relationships of the new species are to be sought for 
TBANS. ENT. SOC. LOND. 1916. — PARTS III, IV. (APRIL ’17) 
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in ScatopJiih; meanwhile the generic Synhoplos is 

proposed for these two new semiapterous Ephydrids. 

The description of the new species is as follows 

Oedoparea oblita, n. sp. 


As mentioned above, the three specimens of a Phyco- 
dromi may be provisionally plac^ in this genus. To 
facilitate description, the insect is compared with the 
well-known Oedoparea bucaOa, which very exceptionally 
reaches nearly the size of the present insect. To avoid 
repetition of name the contrasting characters of the latter 
species are placed in square brackets, thus [ ]. 

$. Head : top view : — frons quite flat with no ocellar tubercle, 
widening slightly to the overhanging forehead, all dull orange, 
darker in front, with a long pointed orange frontal triangle extend- 
ing f the distance to the forehead, and including in it a small 
ocellar triangle [only an ocellar triangle] ; the front half of the 
frons is covered with tiny bristles [bristles few and scattered]; 
hind eye margins broad, two orbital bristles with tiny ones between 
[three orbitals on grey borders], divergent ocellars inserted on 
lines joining the ocelli, parallel inner verticals, divergent outer, and 
post-verticals just behind the line formed by the bases of the 


vertical pairs. 

Front view;— the frons runs on into the cheeks, both being 
demarcated from the face by the lunule and by side furrows extend- 
ing to the upper mouth margins; the face is orange, covered with 
silvery hairs and contracted below [broader in Jmccata]', the grey 
upper lip projects; palpi very stout, orange and covered with dark 
hairs [less hairy], the ridged yellow tongue is well visible. The 
arched side furrows of the face form two well-marked shaUow 
antennal foveae ; the antennae are separated at the base by a nose 
projecting below the lunula : they are all orange, 1st joint some- 
what orbicular, with tiny black bristles; 2nd joint calycflorm, 
bristled, especially below inside, 3rd joint flattened orbicular, 
darker, but covered with silvery pollen; arista practically Imre, 
a little longer than whole antennal length, awn-like, the basal 
joints stout, the second coneing into the flagellum. 

Side view profile rather like huccata, but while the latter has 
a median nose, broad and slightly convex in profile, the pr^ent 
species has a distinctly concave profile, and hence the forehca 
appears more prominent. Eyes bare, , rather oval, the long axis 
sloping from vertex to cheek, with the sharpest curvature at the 
upper end of this axis [eyes much more nearly round]; jowl as deep 
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as the eye, yellow-orange in colour, as is the side of the face, and 
both covered with bristly hairs [fewer hairs, hind jowls bare]; the 
bind head runs into the jowls smoothly and continuously [hind 
bead cut off from hind jowls by a furrow]; post-orbital row present 
above. 

Thorax : — the dorsum is dull grey, pollinated, and covered with 
fine bristles; • humeri greyish orange; the bristles are, humeral 
(with accessory hairs) in a line with the two notopleurals, presutural, 
one supra-alar, a row of 8 bordering the hind margin of thorax, 
of which one is on the post- alar callus, two are the tme prcscutellars 
(small and close together), and between the post-alar and pre- 
scutellar is another bristle; this is possibly the lost of a true dorso- 



central row of wliich (1 2) others can just be seen projecting 

somewhat among the scattered bristles [has a similar chaetotaxy, 
but the dorso-central row is more developed, and the general cloth- 
ing bristles are very much longer] ; scutcllum as thorax, rounded, 
pale edged with a few scattered bristles except on the centre of the 
disc, a pair of stout upright terminal bristles and smaller convergent 
basal pair [no small discal bristles]. The pleura is grey with fine 
orange pollen, mesopleura bare, a bristle below the stigma, stemo- 
pleura with 3 bristles close to u]Dpcr suture and covered with very 
long curly hairs which are dark basally but otherwise orange [less 
hairy on stemopleura]. The wings have a similar form to hucmla 
in Venation, structure, relative size and form, but arc stouter in 
texture, they are somewhat milky with pale veins except for a -slight 
suffusion on the cross veins. Calypters pale yellow with short 
pale hairs. Hal teres pale yellow, same in form as in huccaia. 
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Lega principally orange. Front : coxa greyish with bristles in 
front ; femur rather swollen in the middle with long orange hairs, 
no bristles ; tibia swollen for its distal half, also covered with Ion 
soft hairs, a long front preapical bristle; tarsus with let joint 
about as long as the next three, the last joint larger, all bristly 
the bristles getting longer towards the end, claws stout and black 
pads pale, a long black bristle for empodium. Middle : similar to 
front pair, but the tibia has a very strong crown of spines, and the 
tarsal bristles are stouter. Hind : similar, but the femur and tibia 
arc but little swollen and are longer, a crown to tibia, and a large 
long hind preapical ; tarsi with usual golden pads [clothing bristles 
shorter and more bristly, without the long soft haitsj. 

Abdomen, grey with fine whitish pollen, covered with small hairs 
except for the penultimate segment which has long hairs. 

Length about 7^ mm. 

Wing about 6 mm. 

Collected by R. Vallentin, 1902-3, Types in British 
Museum, 


Synhoplos, gen. nov. {Efhydridae), 

This genus is related to Scaiella and ScatopJiila, having 
a very similar facies, but it is almost wingless in both 
sexes. The face has a very pronoxmeed median ridge 
carrying a knob, and this ridge forms deep- set side furrows 
which receive the antennae. These latter have a very 
bristly second joint, and the arista is distinctly, though 
shortly, pectinate; eyes irregularly oval; jowls deep; 
the lower lip is rather short, and does not close the oral 
aperture completely; the chaetotaxy is somewhat like 
that of Scatelh, but the dorso-central and acrostichal 
bristles are irregular ; the scutellum has four bristles, the 
end two being long, upright and crossed, A rather , 
noticeable feature is that the notopleura turns somewhat 
into the dorsal plane, and is comparatively feebly 
developed, omng to the feeble wing musculation. 

Synhoplos sturdeeanus, n. sp. 

(J, Head : top view ; — broader than the thorax and about J 
as deep as broad, the forehead margin almost straight ; the frons 
is very broad, roughly square, the front ocellus is nearly in the 
middle of the frons, all three ocelli are extremely minute and lie 
nearly in an equilateral triangle. The frons is dark grey, with 
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broad pale silvery eye margins, and with an ill-defined leaf -shaped 
darker area enclosing the ocelli, whose point nearly reaches the 
forehead. Surrounding this leaf the frons is broadly paler than 
the remainder of its surface (and shows ochreous in a side light), 
so that a darker triangle is left each side bounded by the eye 
margin, the forehead, and a line from forward vertical bristle to 



Fig. 2. — Syuhoplos sturdeeanus. 



Fig. 3.— Synhoplos sturdeeanus. 


nearly the centre of the forehead. The chaetotaxy is as follows : — 
ocellar bristles divergent, inserted just outside middle of line join- 
ing ocelli; forward vertical bristles on middle of wide eye margins 
converging to centre, long hind verticals somewhat divergent but 
straight; two large orbital bristles each side overhanging eyes, 
with a preceding, intermediate and following smaller bristle. Other 
smaller bristles are as follows : a row of some six bristles on sloping 
houndaiy of black triangle mentioned above, the front ones longest 
and strongly converging to centre ; a clump of fine bristles exists 
between the hind ocelli and the vertex; the upper bristles of the 
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rather irregular post-orbital row are visible, and are continued by 
2 or 3^ small bristles behind the hind verticals. 

Front view : — vertex arched with no sign of any hump ; eyes 
slightly prominent ; month edge straight with about 5 long stout 
fringing bristles each side ; the nose starts with a silver base level 
with second antennal joints, and suddenly becomes prominent at 
that point, it then widens, and sweeps each side into the mouth 
margin, it is mainly orange but grad^ into the grey mouth margin ; 
the nose bears a diverging row of 4 bristles each aide and has much 
smaller scattered ones on its surface; the lines of main bristles 
curve round so that the very large bristles on the cheeks below the 
antenna form their terminations. The whole face is distinctly 
pollinated. The antennae being turned rather sideways beside the 
nose are best seen in this view, the first joint forms a small elongate 
knob embracing the base of the second joint ; this is oval, smooth, 
with a few small bristles on the surface and a long dorsal one; the 
visible part of the third joint is also oval, densely but obscurely 
pilose and darkened at tip; otherwise the whole antenna is orange. 
The arista is thick at base, then tapered, with about 7 feathers; its 
whole length is a little greater than the whole antennal length. 

Side view ; — the greatly protuberant nose is very evident, as is 
the deep antennal groove, and a deep furrow in front of the eye, 
with a long facial bristle forward of it. The eyes are oval, with 
the longer axis oblique and sloping downwards from behind to 
front ; the boundary is regularly curved, the upper margin with a 
shorter radius than the lower ; the ends of the longer axis also 
smoothly curved, the upper having larger radius than the lower. 
The whole of the side of the face is grey with some silvery pollen. 
The hind jowls towards the back of the head carry many palish 
decumbent bristles, longer below. The post-orbital bristic-row 
extends halfway down, and there are a few accessory bristles 
behind it. It can be seen that the second antennal joint is rather 
swollen and is practically smooth behind. The lower lip is grey, 
swollen and hairy, and the ridged orange tongue protrudes from 
it; the palpi are orange, stout, rather flattened in the vertical 
plane and bristled. On looking into the mouth, the true lip is 
seen to be cut o2 from the outer mouth margin by a deep encircling 
furrow. 

Thorax : — the general colour is silvery grey, due to very minute 
dense pollen, with very faint bluish and bronzy reflections; there 
are rather irregular rows of small bristles, some of which form the 
irregular double acrostichal rows, others the dorso-centrals ; in the 
latter the presutural and prescutellar dorso-centrals are true macro- 
chaetae. There are two or three small humerals, a bristle (pm- 
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sutural) just before the V-shaped cross furrow at the side, two noto- 
pleurals on the much-abbrc^ated notopleura, and one supra-alar ; 
between all are the small brislea. The scutellum ig slightly rounded 
with a shallow furrow in front, the terminal bristles arc large, upright 
and crossed at tip, each side :s a smaller rather depressed bristle. 
The pleura is silvery grey, more orange below; it is covered with 
small scatten^ bristles and has a large mesopleural bristle, and 
there is a large stemopleural one. 

The iviTigs are reduced to small pointed orange flaps with short 
*stout bristles, the thoracic squama is present, though minute. 
The halteres are reduced to stout orange rods. 

The iRgs are bright orange, stout, and jirofusely covenjd with 
bristles, all the femora and coxae are rather pollinated with silver; 
the only stout bristles are inferior crowns io mi<l and hind tibiae, 
and a, pair beneath each tarsal joint. The 1st tarsal joints of all 
the feet are rather shorter than the rest of the feet, and have 
inferiorly a dense pile of stout orange bristles. The ‘last joints are 
rather flattened and have long dorsal hairs, very stout curved claws, 
delicately feathered pads, and a long empodium of several fine 
hairs. 

Abdomen : — long — oval with rounded end : in colour it is silvery- 
grey like the rest of the insect, but has rather ill-defined browm 
marks as follows : smallish side spots on 2 and 3, a large median 
gval spot on 1, a central V on 2 extended almost across segment, 
a similar rather larger and more slender V on 3. The segments 
1, 2, 3 are about equal, but 4 is about IJ times as long. The 
whole surface is covered with bristles which .are reddish in certain 
lights, the marginals are black and longer. In side view the end is 
cut off obliquely, the 5th segment has a ver^' large terminal pit 
which hides the complex genitalia. 

Length about 2J mm. 

Wings about '3 mm. 

Verj-' like the male except that the abdomen i.g longer and the 
segments are all equal, the brown marks are reduced to very indis- 
tinct central spots : the lower part of last abdominal segment 
carries a pair of very srout curved claws. 

3 and 1 9. 

Collected by Dr. M. Cameron, R.N., in 1911. Co-types 
in the British Museum. 

Synhoplos neslectus, n. sp. 

This species is somewhat larger than the last, and is 
very much more bristly and robust in appearance, 
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Head : top view : — shape and general character like the last 
species, but the whole is dark blackish brown, the eye margin 
being somewhat more brown : the ceJtral area is scarcely differen* 
tiated irom the rest. The chaetotaxy is the same, though stouter. 

Head : front view : — same as last, but the colour is altogether 
darkened grey, much less orange. The antennae are similar, but 
ochreous grey in colour, the 3rd joint being quite grey. 

Side view : — much as last, but there is no very evident furrow 
behind the cheek- bristle : the sides are grey and silveiy, and the 
hind jowls bear short black bristles. The remainder of the side is* 
much like the last species, but the orange colour is far less distinct. 
The eyes slope sitnilariy, but- they are somewhat different in outline, 
being rather pointed below in front, the radius of curvature of the 
boundary being very small. 

Thorax : — the general colour is dull brown-black, the upturned 
notopleurae are orange, so that they form two irregular orange side 
stripes. The small dorsal bristles are arranged somewhat like the 
last, but much longer and more evident. The dorso-central rows 
are more marked, as there is a mid-bristle pair as well as the front 
anti liind pairs : the other briL-tles arc the same, but longer and 
stouter. The scutellum is similar, and bears two very long upright 
crossed bristles and the usual two small accessory side ones. The 
pleura is darkened orange, bristled as last. 

The vdngs are reduced to hairy strips, they are proportionately 
a little longer than in the last species, being about equal in 
lengtii to two-thirds the distance from the root to the humerus. 

The legs arc similar to the last, darkened orange and a little 
more stoutly haired. 

The abdomen : this shows a striking difference in colour, etc. ; 
it is all very dull dark black- brown, almost black ; it is uniformly 
and densely covered with tiny ad pressed bristly hairs. In outline 
the .shape is similar to the last, being widest at the end of the 2nd 
segment. The 1st, 2nd and 3rd segment have their axial length the 
game; the 4th is about twice as long. The last is only just visible 
dorsaliy, but on side view it is seen to be long and rather narrow, 
its axis being about 00" to the body axis. This segment ends in a 
papilla bearing a bunch of orange bains, at the base of the 4th 
segment are two strong chitinous hooks. If the 5th segment be 
viewed from behind, it is seen to bear a rounded triangular patch 
which is paler haired, and is well marked off from the rest by a 
definite sunk boundary : it looks like a little segment glued on 
to the 5th. In the first species these structures cannot be seen as 
the whole apparatus is withdrawn in all three specimens. 

The female differs from the female of the last species in the 
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game way as the males differ, the abdomen being dull brown-black. 
The terminal hooks are not visible, 
licngth mm. 

■ Wing a little more than ^ mm. 

8 $$. 

Collected by Vallentin in 1902-3. Types in British 
Museum. 
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XXI. 'Parthenogenesis amongst the W others of ike Cape 
Honey-Bee : Mr. G. W. Onimis^ Experiments. By 
Rupert W. Jack, F.E.S., Govt. Entomologist, 
S. Rhodesia. 

[Read Octoter 7th, 1914.] 

Plates CV, CVI. 

For some years past Mr. G. W. Onions, until recently a 
resident in the Cape Peninsula, has been engaged in follow- 
ing up a line of research, suggested by observations tending 
to show that the variety of the honey-l^e mainly kept 
at the Cape exhibits a remarkable divergence from the 
European varieties, in that a far greater portion of the 
workers are apt to develope the habit of laying eggs, and 
that these eggs may produce either workers, queens or 
drones, but do, as a matter of fact, mainly produce workers. 

As is well known, Dzierzon, Von Siebold and others held, 
and their view's have been generally accepted, that the 
eggs of the “ laying workers ” and unfertilised queens of 
the honey-bee invariably produce drones, and founded on 
these and other observations we have the “ Dzierzon 
theory ” to the effect that the ova of the honey-bee are 
predominantly male whilst unfertilised, but that the 
female elements invariably predominate after the union 
of the ovum and spermatozoon. The production of a 
certain proportion of males by a fertilised queen was 
accounted for by supposing that the queen could control 
the egress of spermatozoa from the sperma theca when 
impelled by instinct to add a certain number of drones to 
the colony. 

Of the merits or demerits of Dzierzon’s explanation the 
writer is not qualified to judge, but the following ^ra- 
graph is to be found on page 499 of the volume entitled 
“ Peripatus, Myriapods, and Insects, Pt, I,” by Sedgwick, 
Sinclair and Sharp, Cambridge Natural History : '‘^The 
facts we have stated as to the sexes resulting from par- 
thenogenetic reproduction in Hymenoptera generally, are 
extremely opposed to the Dzierzon theory, in so far as this 
relates to the production of sex. There have always been 
entomologists who have considered this view unsatis* 
TRANS. ENT. SOO. LONB. 1916. — PASTS HI, IV. (APRIL ’17) 
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factory, and the observations of several recent French 
naturalists are unfavourable to the idea that the sex of 
an egg is determined by its fertilisation.” Could it be 
shown, therefore, that in a variety of Api<i mdUfica, closely 
related to the variety with which Dzierzon and Von 
Siebold conducted their experiments, unfertilised eggs may 
and do produce female adults, the arguments of those 
opposed to Dzierzon’s explanation would be very greatly 
strengthened, as few could credit the statement that the 
fact of the egg being fertilised or not determines its sex in 
respect to one variety of a species and not to all An 
examination of Mr. Onions’ claim to have proved the 
production of female offspring from Cape “ laying workers,” 
with a view to giving his remarkable discoveries wider 
publicity, is the pbject of this paper. 

Concerning the actual variety with which Mr. Onions’ 
experiments were conducted, Dr. Peringuey, Curator of the 
S.A. Museum at Cape Town, who kindly examined speci- 
mens for the writer, states that some authors consider the 
variety identical with the typical European Apis mellijica, 
L., but he himself is inclined to retain the varietal name 
kaffra, as given by Lepelletier. Specimens submitted to 
the British Museum were, however, judged to belong to 
the race unicolor var. iniennissa, Latr. The identification 
of the exact variety, therefore, appears to be a somewhat 
difficult matter, and the writer is not in a position to ex- 
press any opinion on the subject. The important fact is 
that this bee is very closely allied to the typical Apis 
mellijica, L. 

As far back as November 1009 a notice appeared in the 
Agricultural Journal of the Cajm of Good Hope stating 
that Mr. Onions had deposited with the Government 
Entomologist “ an account of observations and experi- 
ments conducted by himself, which tend to show that 
laying workers of the native black honey-bee are far more 
common than is generally supposed, and that their eggs 
generally produce workers and not infrequently queens.” 
A full account of these and other observations of a similar 
nature was published in the Agricultural Journal of the 
S.A. Union for May 1912. Since that time Mr, Onions 
has become a resident in S. Rhodesia, and has been able to 
repeat some of his experiments with bees imported from 
the Cape. Conditions in this territory are more favourable 
for such observations than those at the Cape, for the 
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reasoD that very few bees of the Cape variety are kept 
whilst the native honey-bee of Rhodesia {Apis melUjica 
unicolor var. adansoni, B.R.) is easily distinguishable from 
that of the Cape. On account of this, any possibility of 
error through eggs having been stolen from other hives was 
entirely removed. It may be mentioned that although 

laying workers ” are, under certain ciicumstanci 
common enough in hives of the Rhodesian bee kept under 
domestication, their eggs have not been observed to produce 
anything but drones. 

The account of Mr, Onions’ observations, published as 
above, attracted but little attention, although a certain 
amount of adverse criticism appeared from the pens of 
one or two bee-keepers in the Union, and, anxious that his 
discoveries should be brought to the notice of scientists 
interested in parthenogenesis generally, the help of the 
Division of Entomology at Salisbury was sought, with the 
offer of experiments to be conducted under the supervision 
of an officer of the division. 

Before proceeding to an account of these experiments 
it is desirable to call attention to one anatomical peculiarity 
in the Cape worker bee. In the typical Apis mellijim 
the spermatheca in the workers is, of course, vestigial, 
consisting merely of a slight projection from the common 
oviduct. This is also the case in the Rhodesian variety. 
In the Cape worker, however, the spermatheca is nearly 
spherical in shape, an average specimen measuring 54 mm. 
X *45 mm. The writer has dissected upwards of sixty 
workers of this variety, and has found the spermatheca as 
above in every case. This observation is also due to 
Mr. Onions, 

The development of the spermatheca naturally suggested 
the possibility of the Cape worker being adapted for 
fertilisation by a drone, possibly the diminutive form 
produced by fertile worker eggs — a condition of affairs 
which, though remarkable enough in itself, would have 
explained the production of female bees from worker eggs 
without subverting the fundamental nature of accepted 
principles in regard to parthenogenesis in bees. Careful 
examination, however, shows the laying workers to contain 
no spermatozoa, and the development of the sperm sac 
must apparently he regarded as merely in some way 
correlated to the reproductive potentialities of the insect, 
the organ itself being functionless. 
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The first experiment was commenced on December 24th, 
1913, when Mr. Onions brought a bar-frame liive to the 
Experiment Station at Salisbury. This hive contained 
a strong nucleus of bees, one pure Cape and some crossed 
Rhodesian-Italian, introduced the day before, with seven 
frames of comb containing some honey and a very few eggs 
laid since the enclosure of the bees. All the comb was 
stated to have been taken from store and introduced into 
the hive the previous day. There was no queen present 
in the hive and no bnmd. The whole hive and colony was 
subjected to a searching inspection by the writer. On 
the 27th the hive was opened and thoroughly inspected 
again. More eggs had been deposited since the 24th, many 
being in the drone cells bordering certain of the frames. 
The writer again satisfied himself that no queen was present. 
The egg-laying appeared to be more systematic than is 
usually the case with the laying workers -of European 
honey-bees, but more than one egg was frequently present 
in a cell, and on the whole the work might be described as 
intermediate between that of a normal queen and normal 
laying workers (see Plates CV, CVI). Jn tw-o old queen 
cells a number of eggs were deposited. 

On the 29th a considerable number of eggs had been 
laid in the two frames, and in one a number of young 
larvae were present, sometimes two in a cell. Some 
enlarged cells contained up to a dozen eggs, and the queen 
cells contained a great number which showed no sign of 
hatching. On .January 3rd egg-laying was still confined 
to the two frames, and a number of the cells were now^ 
capped. Both old queen cells contained unhatched eggs. 

Observations were continued until January 27th, by 
which time a number of young had emerged, all of wliicli 
were of the black Cape variety and workers. Workers 
apparently emerged from the eggs laid in the drone cells, 
as no drones were present in the hive. On the 27th a 
frame of brood from the hive was taken into the laboratory 
and a number of workers were seen to emerge. All these 
were Cape bees. A few" of the cells were now found to be 
capped in the well-knowm manner of w'orker cells destined 
to produce drones. These cells subsequently emitted 
small drones. The liive w"as next opened on February 5th, 
and the drone cappings w^erc by this time more numerous, 
and a few small drones w-ere present in the hive. Cape 
workers continued to emerge, however. This hive w"as 
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kept under observation until February 21 st, in the hope 
that the bees would set up a queen cell, but although they 
hatched an egg in an old queen cell and fed the larva until 
nearly full grown, they subsequently allowed it to starve. 
In the meantime, another experiment was decided upon! 

On February 21st, therefore, Mr. Onions installed a 
small colony of pure Rhodesian bees (var. adansmi) in a 
second hive, and in the writer’s presence removed the 
queen. Two frames of honey only were carefully in- 
spected and then placed in the hive, and two fiarnes of 
Cape worker brood from the queenless hive used in the first 
experiment. The bees were brought in a swarm box, with 
the queen already caged. The two frames of honey were 
stated to have been in store for some time previously, and 
were certainly free from any eggs or brood at the time of 
insertion. The Rhodesian workers at once set up seven 
queen cells on the introduced brood comb, which were all 
sealed over by the 28th. On this day five of the queen 
cells were covered over with gauze cages, one was acci- 
dentally injured in manipulation, and one was left to 
hatch out normally. In the meantime, two other events 
had occurred. One of them was the appearance of mature 
Cape “ laying workers,” apart from young bees hatched 
from the introduced frame. These had evidently entered 
from the other hive, and Mr. Onions stated that in his 
apiary experience he had found that the Cape “ laying 
workers ” were accepted in al m ost any hive, and were, 
of course, an unmitigated nuisance on this account. The 
other event w as the development of a number of Rhodesian 
“ laying workers,” which had scattered their eggs in great 
abundance through the drone cells on the two frames that 
had contained only honey. There were a dozen or more 
eggs in' each drone cell, and an examination of several 
Rhodesian workers showed that they contained' eggs in 
abundance. 

The hive w^as not opened again mitil March 9th, when 
all the queens had hatched except two, which w^ere dead 
ill their cells. Tw^o were alive in their cages and three 
dead outside. All 'proved to be of the Cape variety. 

By" this tinite it was impossible to deny that the Cape 
layfing w^orkers produced w^orkers in abimdance, and perfect 
females, if necessary. There was no possible source of 
error, because practically no Cape bees are kept in S. 
Rhodesia, and certainly there were none within miles of 
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the experimental hives, and yet in the queenless colony an 
abundant production of workers of the Cape variety con- 
tinued, and only a small prox^rtion of undersized drones 
appeared. Even had Cape bees been abundant near by 
it is impossible to imagine that some hundreds of eggs 
were stolen. 

The question now remained as to whether these Cape 
workers could possibly have been fertilised. During the 
course of the experiment the writer had dissected a small 
number only of the Cape laying workers, examining the 
spermathecae under the microscope- The examination 
was checked by the dissection of a fertile and an unfertilised 
Rhodesian queen. The sperma theca was placed in saline 
solution on a slide and crushed under the cover glass. In 
the case of the fertilised queen, of course, myriads of sper- 
matozoa were at once apparent. The spermathecae of the 
Cape workers, however, contained nothing but a jelly-like 
su^tance, which agreed on a smaller scale with the contents 
of the sperm sac in an unfertilised queen. 

On request, Mr. Onions supplied a number of Cape 
workers from his apiary, which were found to contain 
eggs but no spermatozoa, but it was obvious that there 
was no certainty that these eggs were destined to produce 
workers, so that the dissections were of comparatively 
little value. A third experiment was therefore under- 
taken, and this served not only to prove that the Cape 
laying workers contained no spermatozoa, whilst producing 
worker bees, but also furnished a corroboration of both 
the other experiments. 

On March 23rd Mr. Onions set up a new hive at the 
Experiment Station, giving its history as follows : — 

On February 24th a hive of Rhodesian bees was de- 
queened ” and given a frame of Cape brood (from a queen). 
Two queen cells were matured — one of these was removed 
and one allowed to hatch. This hatched in due course, 
but on March 22nd the queen w'as found to be missing and 
Cape fertile workers strongly in evidence. The hive was 
examined by the wuiter and found to contain no queen. 
Three or four normal-sized Italian drones* were present 
and many eggs, and some brood were present in the brood 
comb. These, of course, might possibly have been laid 
by the Cape queen, but this, as will be seen, did not affect 
the experiment in any way. A large number of black 
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Cape workers were present, and thirty of these were col- 
lected, and on dissection fourteen were found to contain 
eggs. There were no spermatozoa present. Other fertile 
workers were dissected on March 27th and on April 2nd 
with the same result. In the meantime, egg-laying con- 
tinued and worker cappings appeared on the bulk of the 
brood in the combs, but about half a dozen drone cappings 
were in evidence amongst the worker brood. On opening 
the latter were found to contain undersized drones. By 
April 2nd no drone cappings were present at all, and Cape 
workers were emerging freely. Five or six undersized 
drones were present amongst the bees. 

Again, on April 8th nothing but worker cappings were 
seen, young bees were numerous and all of the Cape 
variety. Several were seen to emerge during the inspec- 
tion. No drones at all were seen. On April 18th all the 
cappings were of the worker kind. Cape workers were 
emerging from the cells and numerous young Cape workers 
were present in the hive. The bees had constructed and 
sealed a queen cell in the meantime. One diminutive drone 
was seen. On the 27th the queen had emerged and was 
found in the hive. She had all the appearance of a pure 
Cape variety. Nothing but worker cappings were visible 
on the combs, and a long search w’^as needed to find even 
one small Cape drone in the hive. By this date the queen- 
less hive had been under the writer’s observation for thirty- 
five days, during the last twenty-five of which no drone 
cappings had appeared and large numbers of Cape workers 
had emerged. This experiment, therefore, proved a clear 
corroboration of the first. The fortunate appearance of 
a queen served as a corroboration of the second experi- 
ment, whilst the fact that none of the fertile workers 
examined on March 23rd and 27th and on April 2nd con- 
tained spermatozoa, and that no drones emerged at any 
time that could possibly have been the progeny of eggs 
laid by these workers shortly before dissection {the period 
of development from egg to adult in the Cape variety 
agrees with that of European varieties), eliminated the 
exceedingly small possibility of an accident by which all 
the fertile wofkers taken for dissection might have been 
destined to produce drones. It is obvious that the eggs they 
were laying at the time they were caught produced workers 
only, and as no spermatozoa were present there can be no 
doubt that the eggs were parthenogenetically produced. 
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Owing to the straightforward nature of the foregoing 
experiments and the absence of any cg^eivable source of 
error, the writer has no hesitation instating that Mr. 
Onions has proved his case — namely, mat the unfertilised 
gggg of laying workers of the Cape variety of the honey-bee 
produce mainly workers under the conditions obtaining 
during the experiments, and that their eggs also develop 
into queens as readily as the fertilised eggs of ordinary 
queen bees. A few small drones are produced at times. 

Mr. Onions’ discovery suggests further lines of investiga- 
tion, and it is a source of regret to the writer that his official 
position as a purely economic entomologist prevents his 
following the matter further. The next important step 
is to ascertain whether the Cape queens share the capa- 
bilities of the workers in producing females from un- 
fertilised eggs. It appears inconceivable that they should 
fail to do so, but the fact has never, as far 'as is knowm, 
been demonstrated. It is also to be noted that the Cape 
bee, in spite of its peculiarities, crosses very readily with 
such bees as Apis ligustica and the Rhodesian race. The 
parthenogenetic potentialities of the hybrid or mongrel 
offspring would be an interesting subject for study, and 
other lines of work are suggested. 

It is to be hoped, therefore, that others who have 
the means and opportunity will be sufficiently interested 
to experiment with this variety of bees, not only to 
corroborate the results made public in this paper and in 
Mr. Onions’ previous publications, but also to follow the 
matter up with a view to obtaining the utmost biological 
value from the study of this marked divergence between 
insects so closely related as the Cape honey-bee and other 
domesticated varieties . 


Explanation of Plates CV, CVI, 

The plates represent both sides of two frames of brood comb 
from one queenless hive, the brood present being all that of Cape 
“ laying worker ” bees. It is to be noted that a number of bees 
have already emerged and that a few days previous the capped 
cells would have presented a still more uniform appearance. About 
half a dozen Cape workers emerged during the few minutes occupied 
in taking the photographs. 
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XXII. On the Factors which determine the Cocoon Colour 
of Plusia moneta and other Lepidoptera. By Mrs 
Onera a. Merritt Hawkes, B.Sc. (Lond.), M.Sc 
(B’hani). Communicated by Dr, A. D. Imms M A 

[Read November I5th, 1916.] 

1. The Cocoon Colour of Plusia moneta. 

The cocoons of PVusia moneta are normally bright yellow 
but a white one is occasionally found. It is supposed by 
many entomologists that when such a phenomenon occurs 
under natural conditions, in this or other species, that 
the w^hiteness is due to “ weakness ” of the larva, I 
have shown (Hawkes, 1916) that this is not the case in 
one Indo-Chinese hybrid moth {Philosamia ricini x P. 
cynthia), and it may be that further experiment will 
demonstrate that the lack of colour is usually due to well- 
defined environmental or physiological causes, rather than 
to any such indefinite condition as “ weakness.” Tutt 
in his “ British Noctuae ” only mentions yellow cocoons 
in P. moneta, but Barrett notes the variation from deep 
yellow to white. 

In June 1916 two larvae of Plusia moneta were found 
feeding on Monkshood {Delphinium) in Edgbaston, Birming- 
ham. They were reared in two glass-lidded boxes. IVhen 
about to spin -up, all the leaves wxrc removed from one 
box; thus, one box was dry, whilst the other was damp 
from the water evaporated from and transpired by the 
leaves. As a result, cocoons of two colours were spun — 
a yellow one in the damp box, and a white one in the dry 
box. 

A piece of the white cocoon was then cut off and placed 
in the damp box, where, after twelve hours, it had become 
a deeper yello'w than the complete yellow cocoon. 

The larva in the yellow cocoon did not pupate, but, owing 
to some unknown! cause, left its cocoon and died. The 
larva in the w'hite cocoon pupated and produced a perfect 
imago. The white cocoon was kept in a dark dry box, the 
box being opened daily to admit fresh air. Towards the 
TRANS. ENT. SOC, LOND. 1916. — PASTS in, IV. (APRIL ’17) 
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end of the pupal stage one end of the white cocoon had 
become yellowish, but it did not have even a vestige of 
the yellow lining described by Winger. 

The experiment with the cut-oif piece of silk makes it 
clear that an environmental cause, and not any excretion 
or secretion of the larva, was the uUimcUe producer of the 
yellow colour ; the conditions under which the two larvae 
spun-up, and their subsequent history (it was the larva 
in the white cocoon which became an imago), indicates 
that environmental moisture and not “weakness” pro- 
duced the difference in the cocoon colour. This conclusion 
is supported by the following independent observations. 

1. J. H. Bird writes that empty white cocoons of 
P. moneta became yellow when immersed in water. R. S. 
Smalhnan, in discussing the remarks of Bird, also states 
that he believes moisture hastens the change from white 
to yellow, but in that case he would expect to ’find a larger 
proportion of white cocoons in the second brood, as that 
is produced in the late summer, when presumably there 
is less moisture than in the late spring; but, unfortunately, 
Smallman makes no statement concerning the relative 
numbers of the two colours in the two broods. 

2. H. E. Winser states that most of his cocoons were 
white, but gives no indication as to whether the atmosphere 
in his breeding- cage was dry or damp ; if the former, the 
white colour is accounted for. 

3. Nicholson remarks that some have thought that light 
had an effect upon the colour. 

It may here be stated that the two larv'ae under con- 
sideration in this paper were bred and spun-up in exactly 
the same conditions of light and heat, both breeding-boxes 
haying been placed on a shelf in a large light room. The 
white cocoon which subsequently became yellowish at one 
end, did so at the same temperature, but in the dark. 

4. Mr. W. H. Edwards of the Natural History Museum, 
Birmingham, was given, also in June 1916, two white 
cocoons of P. moneta which had been spun out of doors; 
these he put into his greenhouse, where in a couple of 
days they became yellow. The cocoons Tverc spun dur- 
ing a period of drought, hence the white colour, and they 
became yellow when placed in the comparatively damp 
conservatory. 

5. Sydney Webb and H. W. Andrews mention the variety 
of colour, and like Nicholson believe it is due to the amount 
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of light. H. W. Andrews found that cocoons on Larksp^ 
were yellow, whilst those on Monkshood were white, 

6. Bowles men^ns that the cocoon, if spun indoors is 
white, if out of doors, bright yellow. 

The impression that white cocoons, such as the above 
produce poor imagines, may be due to the deterioration of 
the pupa, if there is a continuance of the dry conditions 
under which such cocoons were spun. It is Imown by all 
breeders that the environmental condition during the 
pupal stage is a factor of great importance, and that 
very subtle differences in warmth and moisture may cause 
non-emergence or cripples. It is frequently more difficult 
to get the right environment for the pupa than for the 
larva. Crampton states, in reference to Philosamia cynthia 
(advena) : “ The perfect imagines constituted only 16' 6% of 
the whole number of individuals which entered the cocoons, 
from which we may gain an idea of the severity of the 
conditions under which the quiescent pupa exists.” 

2. Experiments by various Observers upon White 
Cocoons of other Species, 

Prof. B. B. Poulton has made extensive experiments 
with larvae which produce cocoons of various colours, and 
believes that in the majority of experiments white or 
pale cocoons w'ere produced as a protective device by the 
larvae. If the white surroundings to which he refers 
(A) means white paper, which is dry when compared with 
green leaves, the wdiiteness may have been due to dryness. 

One of his own experiments confirms my observations 
concerning the importance of a damp environment. On 
p. 450 (C) he relates that he put two larvae of Halias 
prasinana in two chip boxes (presumably dry), and both 
spun white cocoons. The first specimen, after having 
spun-up, was removed from its cocoon — in the process, 
it w^as cut and also found to be attacked by an ichneumon. 
It w^as then placed among oak leaves (comparatively 
damp), and there spun a brown cocoon. The second 
specimen was also removed from its cocoon, and placed in 
rolls of black net (presumably dry), where it began a second 
white cocoon. The second part of this experiment should 
be repeated, the black or any other coloured net being 
slightly damped. 

Bateson in criticising the work of Poulton says, p. 205 : 
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“ The evidence which I brought forward went to show that 
the statement that there is any relation between the colour 
of these cocoons {E. lanestris) and that of the substance to 
which they are attached, was founded on a mistake ” ; and 
“ it was to be concluded, that the cause determining the 
production of light cocoons was removal from the food, 
or the state of annoyance incidental to such removal, and 
that in fact the light-coloured cocoon was an abnormal 
product resulting from unhealthy conditions.” This may 
well be the case in Eriogaster, but it is not the case in one 
Pkilosamia hybrid (loc. cit. p. 54), in P. moneta, and in the 
above two specimens of H alias. 

Again, Bateson experimented with Saturnia carpini, and 
concluded (p. 207), “ that there is no relation between the 
colour of the cocoons of S. carpini and that of the sub- 
stances to which they are attached ” ; and (p. 209) “ it 
may be safely concluded that the brown colour of the 
cocoons is derived from the alimentary canal,” When 
Bateson placed pieces of white silk in the fluid ejected 
from the mouth of the larvae, the silk became brown; 
but Dewitz, who has also done experiments on S. carpnni 
(— 5. pavonia), found that when a piece of white silk was 
put in water it became brown. 

May makes a report of two broods of larvae of Saturnia 
carpini. In brood 1, reared by Bell, the larvae were badly 
fed and kept in a practically air-tight cage with a damp 
atmosphere, the resulting sixteen cocoons being all dark. 
Brood 2 was reared by May, the larvae being well fed and 
kept in a dry, well-lighted cage; nineteen cocoons were 
produced— eighteen pale, one dark. When six of the pale 
ones came in contact with damp, they turned dark almost 
immediately. May says: “With regard to the one dark 
cocoon, it may have been splashed on pulling old stalks 
out of the water-bottle.” 

Dewitz believes that there is a “chromogene ” in the 
silk of S. carpini, which under the influence of the oxygen 
of the air and an alkaline fluid becomes brown. 

Comparing th^e results with my experiments on the 
Pkilosamia hybrid (p. 56), I am inclined to think that 
water per se can produce the change of colour in the 
completed silk, 

Dewitz states that some hours after the last drop of frass 
has been expelled, a second, colourless intestinal excretion 
takes place in S. carpini, and that it is this that produces 
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the brown colour, Dewitz and Bateson are in agreement 
as to an intestinal liquid producing the brown colour, but 
Bateson does not state that he distinguished between a 
first and a second ejection. P6Ugot, in one of the earliest 
papers on Bombyx mori, writes that the frass is first deposited, 
and sometime later a drop of clear alkaline liquid con- 
taining bicarbonate of potassium, and then “it (the larva) 
moves away and finds a place in which to spin.’’ Xhe 
second deposit in Bomhyx differed from that of >5. carpini 
in that it is deposited before the cocoon is spun, in which 
case it is difficult to see how it can have any subsequent 
influence on the silk. 

Dewitz repudiates the statement of Levrat d!nd Conte, 
that an intestinal fluid colours white silk by means of a 
foreign matter added to the outside of the silk fibres. 

Dr. A. D. Imms kindly sent me two white cocoons of 
Clisiocampa neustria, which became yellow when placed in 
a damp box. 

3. Results of the above Experiments. 

So few attempts have been made to discover the ulti- 
mate cause of changes in cocoon colour, that the subject 
is almost untouched ground. The causes suggested for 
producing white cocoons may, pro temp., be tabulated as 
follows. Each division is followed by the names of the 
moths of which we have any knowledge and the name of 
the observer. 

I. The absence of an intestinal fluid (i. e. either an 

excretion from the intestine, or the secretion of the 
Malphigian tubules). 

Saturnia carpini, Dewitz. 

Poecilocampa populi, Tutt. 

Hemaris fuciformis, Tutt, 

Leitcoma salicis, Tutt. 

Eriogasler lanestris, Bateson. 

II. A comparatively dry environment. 

Plusia monela, Merritt Hawkes. 

Halias prasinana, Poulton (see p. 406 above). 

Clisiocampa neusiria, Merritt Hawkes. 

III. A lack of foreign particles which are normally woven 
into the cocoon. 

Hemerophila abruptaria, Poulton, 

Chdonia caia, Tutt. 
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IV. A reuuctipn of a yellow colour which is at first present. 
Clisiocampa castrensis, Tutt. 

C. neusiria, Tutt. 

This list by no means includes all the British moths which 
produce occasional wlyte cocoons. 


4- Mendelism and Cocoon Colour. 

Kellogg in America and Toyama and his students in 
Japan have made a great nural^r of breeding experiments 
with Bombyx mori, in order to study the inheritance of 
cocoon colour, but their results are not uniform, apparently 
because they dealt with different races. No such experi- 
ments have yet been undertaken with any British moths. 

It is clear from the above observations that in the future 
all work done on cocoon colour, whether in studying heredity 
or environment, must take cognisance of the possible effect 
of moisture. In order to obtain reliable results, all 
cocoons must have strictly the same environment, not 
only as regards heat and light, but also as regards moisture. 
The lack of recognition of the response of cocoon colour to 
very small differences in moisture, has materially reduced 
the value of much work already done. 

5. Conclusions. 

1. Except as regards the addition of foreign particles, 
our knowledge of the causes of the change from white to 
brown or yellow silk is very superficial, and can only be 
made complete by a biological and chemical study of silk, 
both as a dead and a living product. 

2. Even this superficial knowledge has yet to be extended 
to a considerable number of British species, and some 
experiments should be repeated, viz. those on Saturnia 
carpini. 

3. Further investigation will probably co-ordinate the 
effect upon white silk of intestinal fluids and atmospheric 
moisture. 

I wish to thank Dr. A. D, Imms, of the Department of 
Agncultural Entomology of Manchester University, for 
^vmg me the opportunity of consulting the scattered 
literature cited in this paper. 
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XXIII. On a collection of Heliconine forms from French, 
Guiana, By J. J. Joicey, F.E.S., and W. J. 
Kaye, F.E.S. 

[Read NoTember Ist, 1916.] 

Plates CVII, CVIII. 

The following account is concerning a collection made 
during tlie montlia July, August and September, 1915, 
between the places St. Jean and St. Laurent on the Maroni 
river in French Guiana. The distance between the two 
places is about twelve miles or rather less, and the distance 
of St. Laurent (the nearer place) from the coast is about 
twenty miles. The collection, which contained numbers of 
specimens of other families, was, however, chiefly remark- 
able for the vast number and variety of forms of Heliconius 
melponiene and Heliconius crato, A few other species of 
Heliconius were obtained, but only a very few specimens of 
each. The other species were Heliconius egeria, H. numata, 
H. silvana, H. xanthocles, H. antiochus, H, burneyi, H. doris, 
H. aoede, H. sara, and H. wallacei. The whole collection 
was not undertaken for a special scientific diagnosis, and 
in classifying the material of Heliconius melpomene it is 
necessary to state that a number of typical melpomene* 
were rejected by the collectors. It has been estimated that 
something like a further 25 f typical melpomene could have 
been taken during the three months. As it is, there are 
731 specimens, which show a most wonderful range of 
variation. Many forms are new, and others graduate 
completely into these as well as to all the other known 
forms that have ever come from French Guiana. The 
following described forms are all contained in the series— 
melpomene, Linn., airosecta, Biff., lucia, Cram., lucmda, 
Riff., melpomenides, funebris, Moesch., cphele, Cram., 

hippolyie. Bates, tyche. Bates, ikelxiope, Hiibn., thelxiopem, 
Stgr., faustina, Stgr., eulalia. Riff,, deinia, Moesch., mdu- 
nippe, Riff. 

* Including some identically coloured forms of the compamoa 
species erato. 

t Very uncertain, but probably not more. , . 

TRANS. ENT. SOC. LOND. 1916. — PARTS III, IV. {APRIL ) 
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In order to arrive at some scheme for classifying this 
large amount of material, we have primarily divided up the 
forms into those with a black hind- wing, or the true 
melpomene type (125 specimens) ; those with a red basal 
streak to the hind-wing, or the cybele type (420 specimens) • 
and those with the basal streak and cross streaks, or the 
thdxiope type (186 specimens), ’ 

As there are already so many named forms of Hdiconius 
melpomme, it may be questioned by some as to the value 
of naming still more forms. But this can be decided 
satisfactorily if one applies the question ; Are the forms 
recurrent, well rnarked, and perhaps of subspecific rank ? 
If so, we maintain they should be named. Of the forma 
which we figure on Plate CVII, numbers 1, 4, 5, 6 are certainl v 
terminal developments and well worthy of names. If one 
accepts the three principal divisions or subspecies based 
on the colouring of the hind-wing, viz. black hind-wing 
melpomeme melpomene\ black basal streak, ^nelpomene 
cybele ; and black basal streak with flame streaks, mel- 
pomene iheUiope, it follows that for each named form (by 
fore-wing) of one, there are probably parallel forms in the 
other two hind-wing divisions. Thus melpomenides, with 
a black hind- wing, has its parallel in dianides, with, the 
hind-wing red basal streak, and in hippolyle with the fullv 
streaked hind-wing. Although, perhaps, every parallel 
form to other aberrations has not yet been described or 
detected, it is more or less certain to occur, and should 
therefore, be described when found. The form eUringhami 
which we have described later, is treated as a new sub- 
species, and while of extraordinary interest as having 
occurred m the Gmana region, it is no doubt extremely 
rare in that country and little more than a rare chance 
locality further south it is likely 
that the type is more fixed, as in East Bolivia and South 

thTmual hind-wing form of yndpomene is 

Appended are descriptions of three new forms in the 
section, With black hind- wing. 

Heliconius melpomene melpomene ab. collis, nov. 

(Plate CVII, fig. 3.) 

Fore-wing blaek with a red band of half the width of typical 
and similar to rndpwnenides. It is edged on its inner 
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edge as far as vein 4 with yellow. A yellow spot is a.Iso on tie 
inner edge of the band between veins 2 and 3. A laige conapicuoua 
squarish yellow patch within the cell just beyond the middle 
Hind-wing black as in typical melpomene. 

Habitat. Keench Gxjiaka, Nonveau Chantier. 

Type in coll. Joicey. 

This form is figured in Seitz under the name of lucia 
Cram., but Cramer’s figure shows a different form with a 
broader red band, and without yellow on the inner edge 
except for a little spot near costa. There is also a curious 
small yellow mark at the base of the fore-wing in Cramer’s 
figure, which is a characteristic of true lucia. This short 
yellow streak is doubtless the residuum of the red basal 
streak present in all cybele forms, Seitz probably copied 
the error of identification of lucia from Riffarth, who was 
evidently unacquainted with Cramer’s figures on PI, 350. 

Hellconius melpomene melpomene ab. primus, nov. 

(Plate evil, fig. 1.) 

Fore-wing like meljmnem, except for a conspicuous trapezoidal 
yellow blotch in the cell slightly beyond the middle, and contiguous 
with the inner margin of the red transverse band, which ia almost 
the same as in typical melpmnene. 

Habitat. Prench Guiana, St. Jean de Maroni. 

Type in coll. Joicey. 

This fine form is reminiscent of the Bolivian aberrational 
form apjirodyte, except that the red and yeUmv 

sharply defined, while in aphrodyie the colours coalesce. 
In primus also the red band is considerably wider. 

Hellconius melpomene melpomene ab. melpina, nov. 

Fore-wing black, with a group of yellow spots arrangetl as iii 
ihelxiope, edged externally with a narrow red band from costa to 
vein 3, Hind-wing black. 

Habitat. French Guiana, St. Laurent. 

Type in coll. Joicey. 

This form is the equivalent oifaustina, but with a black 
hind-wing. 

Of the 125 specimens with a totally black hind-win? 
there is a complete, transition between melpomene and 
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melanippe, tte latter a rare form in which only the yellow 
thdxiope group of spots remains on the fore- wing. It is 
figured by Oberthiir (Etudes d’Ent., xxi, PI. 5, fig, 58). 
Oimelpomenides (figured by Oberthiir, loc. cit,, PI. 4, fifr, 4(5 
and PL 5, fig. 50) there are eighteen specimens, and barely 
half the number of true melpomene, viz. eight. Of primus 
which we figure (PI. CVII, fig, 1 ) there are only two speci- 
mens, with some seven intermediates graduating to typical 
melpomene. Of ludnda there are also only two specimens 
that are typical, but there are some eighteen intermediate 
forms to luoia. Of collis which we figure (PI. CVIT, fig. 3) 
there are but three typical forms with the intermediate 
specimens to melanippe. The whole can be grasped better 
in tabulated form. 


Section A {specimens of melpomene with a wholly 
black hind-wing — 125) : — 


melpomene, Tj'rin 3 

intermediates 7 

prtmtes, J. and K 2 

intermediates 

alrosecta. Riff 5 

intermediates 

melpomenides. Riff j 3 

intermediates 37 

htcinda, Riff. 2 

intermediates 18 

Iticia, Cram 

intermediates 1 1 

collis, J. and K. 3 

intermediates 9 

melpina, J. and K " 1 

melanippe. Riff. j 


Total of forms with a wholly black hind- wing 


Section B {hind-wing with red basal streak ). — Of the 
forms with a short red basal streak to the hind- wing there 
are 420 specimens. These have the streak of variable 
size, some showing a suffusion over the lower and outer 
all with black scaling. But the hind-wing red markings 
are discussed later. The 420 specimens in this section 
amde up mainly into three principal groups— (1) The 
diarm dianides group; (2) the deinia, faustina group; 
\ ) he cyoele group. These contain the following numbers 
ot examples each— (1) 89, (2) 79, (3) 51. Both diana 
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and cybele are the most fixed and definite races of thia 
section, the former giving fifty-five nearly typical examples, 
and the latter fifty-one examples. Oi funebris, of which 
there are only four completely typical examples without 
any trace of markings beyond the red basal area to the fore- 
and hind-wing, there are interesting examples showing 
that funebris is an extreme development of both cyhde 
and diana. Of the new forms maris, degantula, 

faustalia and dianides^ the last is doubtless well known 
but hitherto undescribed, but the remaining four, we think, 
have probably never been seen before. Elegantula is at 
once a development out of lucinda, nnd faustalia a develop- 
ment of eulalia, Negroida is a strikmg aberration, and 
quite unlike any already described form. It must be 
looked upon as a parallel development to deinia, but 
sufiused heavily with black. Maris is a perfectly natural 
advance on lucia as figured by Cramer (vol. iv, PI, 350, 
fio-. E), being simply tbe addition of the red base to fore- 
and hind-wing. We are surprised that no intermediate 
forms are available, showing either a red fore- wing base 
only or a red hind- wing base only. The two red areas 
are always present together, and this is the only 
phase of variation where connecting forms are not to be 
found. 

Unquestionably tbe most interesting form is the one we 
name dtringhami in honour of Dr. Eltringham, who has 
recently advanced our knowledge of the genus Helicmius 
by his researches. This form, of which we have but one 
specimen, is connected by two other forms to a more or 
less typical deinia. One of these specimens is a deirna 
form, but wdth the hind-wing basal stripe half red and half 
yellow the outer half being yellow. In the other specimen, 
which is of the cybele tvpe with the yellow spotting very 
much reduced, only just the tip of the transverse red streak 


is yellow. , , 

The aberrations which we herem describe appear to be 
terminal developments in different directions, and as such 
should b ^ named, because it is possible and quite likely 
that in certain localities these may have become races 
of at least subspecific rank. In eve^ instance ex^pt 
eUringhami there are two or more identical 
thus proving that these forms are recurrent, an 
are series of graduating specimens leadmg up to tnes 
types. 
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HeUeonius melpomene cybeie ab. elegantula, nov. 

Fore-wing black with the baee red, and extending nearly half- 
way across the cell. A broad red band from cosU to near tomus 
edged broadly internally with yellow as far as vein 2. Some suf! 
fused yellowish scales extending inwards across the cell. Hind-wing 
black with a red basal streak. 

Habitat. French Guiana, St. Jean de Maroni. 

Type in coll. Joicey. 

This form is analogous to lucinda, and mav be described 
as a lucinda with a red basal area to both fore-wing and 
hind- wing. ® 

Heliconius melpomene cybeie ab. faustalia, nov. 

Fore-wing black with the base red, extending half-way across 
the cell. A large yellow patch surrounding the wrescent-shaped 
black discoidal spot, similar to H. 7ndpomene pendope. On the 
outer margin of the patch between the costa and vein 3 is a broad 
edging of red. Hind-wing black with a red basal streak. 

Habitat. French Guiana, St. Jean de Maroni. 

Type in coll. Joicey. 

This rare form, of which there is but a single * specimen 
IS a red-edged eulalia, Riff., also a rare form. The solid 
yellow fore-wing patch, such as is found in the common 
Bolivian form penelope, appears to be very rare in French 
Guiana, but with the intermediates it is clearly only a 
closing up of the open patch of cybeie. 


Heliconius melpomene cybeie ab. dianldes, nov. 

(Plate CVU, fig. 7.) 

Fore-wing black, with a very narrow red transverse band wholly 
outaide the cell. The base red. A small yellow mark on the inner 
edge of the red band just below costa. Hind-wing black with red 
basal streak. 


Habitat. French Guiana, St. Jean de Maroni. 

J-ype m coll. Joicey. 

is equal to a melpomenides, with the addition 
of red base to fore- and hind- wing. 

very gradation occurs between diana and dianides, 
specimen of this form wag already in the HiU 
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Of the fifty-five forms placed under the former, some 
thirteen show a slight reduction of the band, but still classed 
as diana, while a further seventeen are wholly intermediate 
between dianides and diana. 

Heliconius melpomene eybele ab. marls, nov. 

(Plate evil, fig. 4.) 

Fore-wing like diana, Riff., witli a broad transverse band like 
melpomene and a red basal patch. Within the cell is a Well-defined 
yellow squarish spot. Hind-wing black with red basal streak. 

Habitat. French Guiana, St. Jean de Maroni. 

Type in coll, Joicey. 

Except for the red base to fore- and hind- wing, this form 
is similar to primus. 

Four specimens have a clear yellow spot of varying size 
without any dark suffusion. Fourteen show more or less 
black suffusion, and nine have only a rudimentary yellowish 
mark within the cell. 

Heliconius melpomene cyhele ab. negroida, nov. 

(Plate evil, fig. 2.) 

Fore -wing red at base, with a prominent wedge of black pointing 
to base and occupying more than half the cell. Beyond the cell 
is a half band of long yellow spots heavily suffused with black 
from costa to vein 4; externally this half band is edged with red 
of the same colour as the base- Between veins 3 and 4 is patch of 
yellowish scales mixed with black and edged with a small mark of 
red. Hind-wing black, with a red streak at base considerably 
suffused with black scaling. 

Habitat. French Guiana, St. Jean de Maroni, 

Type in coll. Joicey. 

Heliconius melpomene eltringhami, nov. 

(Plate evil, fig. 6.) 

Fore-wing with the basal area black, but with a very short in- 
conspicuous 3 ellowish streak. A red transverse band almost as 
wide and of similar pattern as in typical melpomene. Lying wholly 
within the cell is a large squarish yellow blotch, which is contiguous 
with the red transverse band only at vein 2 ; above it is separated 
by the dark ground-colour*; on the costa is a small yellow mark 
on edge of transverae red band. Hind-wing black, with the base 
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black except for a few stxay yellow scales as far as vein 2; beyond 
as far ajs vein 7 is a yellow band considerably suffused with black 
scaling on the portion within the cell, and with the veins showing 
plainly black scaled. 

HabitM. French Guiana, St. Laurent de Maroni. 

Type in coll. Joicey. 

This specimen, apart from its strange colouring, has a 
peculiar aspect in the apical third of the wing. It there 
has a whitish appearance, caused by a regular and sym- 
metrical loss of scales. We have not had this shown in 
the figure, for it is most probable that when the insect 
was fresh, no such loss of scales was to be detected. The 
specimen is far from fresh, and we have thought it best to 
figure it as normally scaled. 


Table of Forms with a Red Basal Streak to 
Hind- WING. 

(Numbers in brackets are intermediate forms, and their positions 
show the types which they unite.) 


ab. el^anfula, J. and K. 2 


sh.favjiialia,\. ab. eulalia, Riff. 2 
J.andK. 


ab. dianides, J. and K. 
(23) 

ab. negroida, J. and K. 

. . ( 27 ) 

ab. funebr is, Mocscb. 
(23) 

ab. maris, J, and K. 

X, . 

ab. fun.ebris, Mocscb. 
{ 12 ) 

(13) ab. deinia, Moesch. 

U C (24) 

ab.famtina, Stgr. 

(33) 

ab. cybdt. Cram. 

(45) 

ab. fundiris, Moesch. , 


55 

17 

5 

1 

3 

24 

31 

51 

2 


4 i 13 -b 212 + 190 

4 ^ " ^ 


Variation of the Hind- wing. 

It has already been showm how the forms divide up 
pnmanly mto three sections : (1) A black hind-wing, 
125 examples; (2) a red streak at base, 420 examples* 
{6) a completely streaked hind-wing, 186 examples; thus 
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the internaediate forms with only a red streak at base far 
outnumber the forms in (1) and (3) together. Whether 
the fully streaked form or whether the plain black hind- 
wing was the earlier it is difidcult to say. But from the 
greater general distribution of non-streaked forms to 
streaked forms, it would appear that the totally streaked 
form was the later development. 

The first step in the development of colour to the hind- 
wing is a small red spot at the base, below the median vein. 
This is only present in a single example, a specimen (of the 
mdpotnenides type), PI. CVIII, fig. 1, The next stage of 
development is curious, and suggests that progressive 
development might be working in an opposite direction, 
and that the red basal area might be tending to becoming 
reduced. The red basal spot is surrounded with black, 
and red appears again below it as a narrow belt. This 
black dividing the red basal spot from the remainder of 
the red streak is very persistent and appears in all stages 
of development of the red streak, but is hardly discernible 
in the fully developed basal streak,* and then only rarely. 
From the short basal streak the development is outwards 
into the cell, but suffused with black scaling over the outer 
half, the suffusion always appearing diagonally across the 
red in the cell. A stage later is a sharply cut diagonally 
red basal streak, and in the majority of cybek speci- 
mens we see the fullest development of the streak where 
it is still slightly cut diagonally, but more often has 
its lower edge horizontal anr^at right angles with the 
abdomen. 

An interesting phenomenon is that the red basal area 
of the fore-wing is practically an invariable accompaniment 
to the short red basal streak to the hind-wing. From the 
evidence of those specimens that show a single red spot 
at the base of the hind-wing, and at the same time no red 
on the base of the fore-wnng, it appears reasonable to sup- 
pose that the red of the base of the hind- wing was ante- 
cedent to the red basal area of the fore-wing. But from 
the very constant appearance of both simultaneously, it is 
probable tnat the red base of the fore-wing was a nearly 
contemporary development to the red base of the hind- 
wing. In this connection it is interesting to recall the 
Ecuadorean form of melpomene named contiguus, in which 
the flame-streaks of the hind-wing are present alone, 
without the red basal area of fore- wing or red basal streak 
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of hind-wing. This forin.is most likely a later development 
to the Oidxiope full streaking, the red basal area of fore- 
and hind-wing being suppressed. This is a likely explana- 
tion as it is to be seen that in this, as in all streaked 
forros on the underside the flame-pattern is very greatly 
reduced ; this also lending support to the theory advanced 
already, that the long slender streaks are a subsequent 
development to the wide streaks. But material from East 
Ecuador is not plentiful enough in collections to at present 
decide, and a large collection, such as we have examined 
from Cayenne, is much to be desired. 

A quite different phase of variation of the hind-wing is 
a change from a red band to a yellow band. This is a 
very rare form of variation in French Guiana, and only 
three specimens show this transition. One has the red 
transverse band just tipped with suffused yellowish at the 
apex. The second specimen is nearly half red and half 
yeUow, the outer yellowish half being suffused with blackish, 
while the inner red half shows a trace of yellow. The last 
specimen has a wholly yellow band, but still suffused with 
some dark scaling about the middle. At the base the band 
is completely obliterated with the ground-colour. 


SUMMARY OF FORMS TOW^ARDS A RED HIND -WING BASAU 
STREAK. 


Single red. 

Small broircn 
red basal 

Siiort basal suSiised' Entire streak, 

outwardly. . 

1 

4 

‘ 75 i 64 271 


420 

Section C {forms with basal streak and flame streaks).— 
The next stage of development from the red basal streak 
is the appearance of either long, very narrow streaks, or 
of a row of suffused spots. It is possible that the very 
narrow, almost linear streaking, is a subsequent phase to 
the full nail-headed streaking. It is clear that development 
from a row of spots is the more usual, but perhaps not the 
only method. Specimens show every gradation, from a 
faint indication of spots to larger and better-defined spots, 
then to short tapering streaks, and finally to the full-length 
streaking as is seen in ihelxiope. 
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There are no examples showing. very short linear streaks 
or specimens showing linear spots. As is usually the case 
with Guiana forms of thdxiope, a large percentage show 
an imperfectly developed and modified streaking to the 
hind-wing, the streaks not being heavily nail-headed but 
slender. Ko less than 107 specimens (of various fore-wine 
types) show less than the full-width streaking of tkelxiope 
Of fully streaked examples, as in typical thdxiope, there 
are no more than twenty -one specimens, and these' are to 
be found chiefly among the actual specimens of thelxime 
though two of the tyche type are about as heavily marked' 


TABLE OF FORMS TOWARDS FULL thdxiope HIND- WING 
STREAKING IRRESPECTIVE OF FURE-WINO PATTERN, 


A TOW ot 

spots. 

Spots wedge- 
shaped. 

Spots become 
short streaks. 

Streaks heavy 
but not lull 
length. 

Pull streaks 
like Ihelxiope. 

7 

13 


1 29 1 

1 . 1 

21 






79 


TABLE OF FORMS TOWARDS A REDUCED (LINEAR) STREAKING. 

See PI. CVIII, figs, la, 2a, 3a. 


Short linear streaks. | 

j Long linear streaks. : 

6 

101 1 

i i 


107 

Total 79 1 - 107 186 


Appended are descriptions of four new forms with 
“ tkelxiope ” hind-wing streaking. 


Hellconlus melpomene theUiope ab. punetarius. J, and K., nov. 
(Plate evil, fig. 5.) 

Fore-wing like maris, with the base red, and with a rather 
narrow transverse red band. Within the cell, just beyond the 
middle, is a large triangular clear yellow blotch having its base 
attached to the costal vein ; the outer side just touching the trans- 
verse band, and the inner edge is bordered with heavy black. Hind- 
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•jpjng like Ihelxiope, with a red basal streak and six large radiating 
atreaka. 

Habitat. Feench Guiana, St. Jean de Maroni. 

Ty'pe in coll. Joicey. 

There are three specimens more or less approaching this 
type, showing the yellow spot considerably suffused. 

A further three specimens show both the yellow spot 
and the transverse red band much suffused and reduced in 
size. 

Heliconlus melpomene thelxiope ab. lucindelia, J. and K., nov. 

Fore-wing black, with the base red, deeply divided with black 
within the cell and just above inner margin. A transverse curved 
narrow red band beyond the cell from costa, similar to mdpomenides 
and deeply edged with yellow from vein 6 to vein 2. Hind -wing 
like thelxiope, with fine pointed streaks and a basal streak. 

Habitat. French Guiana, St. Jean de Maroni. 

Type in coll. Joicey. 

This form is like a lucia. Cram., but with a thelxiope 
hind-wing. 

Helieonius melpomene thelxiope ab. majestica, J. and K., nov. 

Fore-wing black, with a narrow red post-median band like meipo- 
menidta, internally edged from vein 4 to costa with yellow, and a 
large yellow spot between veins 2 and 3 on the inside of the red 
band. A large irregular squarish yellow spot within the cell. Hind- 
wing with a basal red streak and five heavy flame streaks. The 
fore-wing is like melpomene collia, and the hind- wing like thelxiope. 

Habitat. French Guiana, Nouveau Chantier. 

Type in coll. Joicey. 

Helieonius melpomene thelxiope ab, stygianus, J. and K., nov. 

Fore-wing entirely black except for red basal area. Hind-wing 
black with red basal streak and slender flame streaks, 

Hahiiat. French Guiana, St. Jean. 

Type in coll. Joicey. 

This form is analogous to funebris, Moesch, in which 
there is only the red base to fore- and hind-wing. 
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Table of Forms with Basal Streak and Variable 
Ft.ame Streaks to Hind-wing. 


(Numbers in brackets are intermediate forms, and their position 
show the types which they unite.) 

ab. punctariuSf J. and K. 1 ab. tycKe, Bates i 

(18) 

ab. lucindella, J. and K. 1 ab. hippolyte, Bates 2 

(19) 

ab. majestica, J. and K x 
(25) 

ab. ricifttis,), ab, rw/oKwiia to Butl. 1 ab. angiufta, Rifi. jg 

M6n6t r C^) 

ab. thelxiope, Hiib. 7 

(23) 

ab. tkelxiopeia, Stgr. 23 

(16) 

ab. aglaopeia, Stgr. 6 

(15) 

ab. stygianus, J. and K. 2 


1 + 3 + 122 4- 60 

Total 186 ~ 


KEY SHOWING THE SAME VARIATION OF FORE -WING IN THE 
THREE PHASES OF THE HIND-WING, 


Black himi-wing. 

Hind- wing wllb basal streak, j 

Hind-wing witb red basal 
and ilame streaks. 

melpomene 

diaxui 

tyche 

prtmus 

Ttiaris 

punctarius 

mdpotnen ides 

dianides 

hippohjie 

btcinda 

elegant ula 

hicindeJla 

lucia \ 

deinia 

xnajestica 


negroida 

negroidens * 

TnelpxTia \ 

' fau8tina\ 

karschx J 

aagusta 

meJpanippe 

1 

cybele 

i 

thelxiope 

ihelxiopeiaj 


tulalia 

vicinus 


faustalia 

rufolimbata \ 

— 

— 

aglaopeia \ 

L 7_.. 

funehris 

siygianus ! 


* ab. ntgroidms, nov. J. and K., forewing aa in negroida, hind- 
wing as in ihelxiope. 






Explanation of Plate CVII. 


Hind -wings of Heliconim melpomene forms. 

Development of ihdxiope hind- wing pattern from a black 

mdpomene hind-wing (1-12). 

Development of thelxiope hind-wing to tkdxhpeki^paiitRrn hind- 

wing (la— Ic). 

la. 

Hind- wing of H, tliel-xiope, 

16. 

,, „ tnajestica, $, ne<ar. 

Ic. 

„ „ aufjiista, 9- 

12. 

,, ftiajedica, 

11. 

f. ,, ngaopeia^ 

10. 

„ ,, thelxiope, near. 

9. 

„ ,, ah,, cybele-funebrii, fore- wing. 

8. 

„ ,, augu,sta, o, near. 

7. 

„ „ augusta, c?» near. 

6. 

,, ,, cj/bele, 5> near. 

d. 

„ „ cybeh, 

4. 

„ faustina, $, 

3. 

„ • „ fausHna, 

2, 

.. .> diana, 

1. 

,, , 7ndpome.nideSy (j'. 



Explanation of Plate CVIII. 


1. Ueliconius mupomene. «n£/]>omene, ab. vnmus. 


2 . 

3 * 9f 9> 

4 . 

6 . 

7 . 

8. Eueidea egerij'ormia. 


cybele, ab. negroida. 
)n€lpomene, ab. collis. 
cybele, ab. maris. 
ihdxiope, ab. punctarius. 
eltringhami. 
cybele, ab. dianidea. 


hind-wing underside. 





NaVv' EU 


EU BIDES AMD FORMS OF HFA. MEDPOMEMF- 


Explanation op Plate CVTI. 


Hind -"wings of Heliconiu^ melpomane forms. 

Development of thdxiope hind- wing pattern from a black 
melpomtnt hind- wing (1—12). 

Development of thelxiope hind-wing to thdxiopeia-Tpattem hind- 
wing (1«— Ic). 


Iff. 

16 . 

Ic. 

12 . 

а. 
10 . 
9 . 
8 . 
7 , 

б . 
5 . 
4 . 
3 . 

J. 


Hind-wing of H, thelxiope, 

,, ,, Tfuijesticu, near, 

„ „ amjiifiUl, ?. 

,, majeslicay 
„ atjaopeiay c?. 

„ „ thelxiope, cJ, near. 

„ „ ab., cybele-funebriSy fore-wing. 

,, „ augusta, near. 

„ ,, axigustxi, o, near. 

„ „ cybde, $, near. 

„ „ ctjbeley 

,, ,, fausfina, $. 

,, faitdina, d*- 

,, „ tJiano, d- 

,, , melpomenMeSy d* 



Explanation of Plate CVIII. 


1. Hdiconins mdpomene mdpomenE, ab. primus, 

2. „ „ cybele, ab. Tieyroida, 

3. „ „ melpomene, ab. coUis. 

4. „ „ cybele, ab, maris. 

5. „ „ thelxiope, ab. punctarius. 

6. „ ,, eltringhami. 

7. ,j „ cybele, ab. dianides. 

8. Eueides egerifortnis. 

9. „ „ hind-wing underside. 
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genres Acanlhomyops Mayr, Dendrolasius Ruszky et 
Ch^Kynolasius Ruszky, dont le demier est a mon avis 
synonjTne de Lasius s. stx. et ne pouvait etre maintenu. 
Done, suivant mon opinion, la synonymie doit etre la 
suivante, si Morrice et Durrant ont raison : — 

Genre Acanthomyops Mayr (1862) 

= Lasius F. 1804 {non Jurine 1801) 

— Donisthorpea Morrice et Durrant; 

Type : daviger Roger, 

Subgen. Chtkonolasius Ruszky, type : niger L. (Jiavus 
ex. Ruszky). 

Subgen. Dendrolasius Ruszky, type : fuHginostts Latr. 


P.S. — M. Emery m’4crit qu’a son avis il vaudrait mieux 
prendre pour L^ius le nom nouvellement deterre par 
Wheeler de Formicina Shuck., nom en partre base sur le 
Lasius jiavus. Je n’ai rien k y opposer, pourvu qu’on en 
finisse ime bonne fois avec ces demenagements perpetuels 
des anciens noms.” 


We do not quite understand the process by which niger 
is to be constituted the Type of Chthotwlasius Ruzsky, 
in lieu of Jlava L., indicated as the Type by Ruzsky, nor 
do we accept the suggestion that Formicina Shuck, should 
be used in lieu of Donisthorpea. The following is the 
original reference to Formicina Shuckard “ The group 
has been divided according to the structure of the abdo- 
men; which in some has but one node only to its peduncle, 
but in others it has two. It is in the first division that 
we ^d the stingless genera, namely, Formica Linn., For- 
rrmxruL Shkd., Polyergus Latr., Polyrachis Shkd.,' and 
Doluihoderus Lund, besides several other yet uncharacter- 
ised genera, which we shall shortly publish. 

(155). The Formicina rufa, or horse ant, forms those 
large nests of dry leaves and sticks we so frequently ob- 
serve m the woods; and within these nests two genera of 
iitaphyltm to be parasitical— LowiecAwsa and Pella; 

and in their deepest recesses innumerable wood-lice (Onisci) 
are constantly found.” . . . “Another singular Staphy- 
hn^ (the minute Claviyer), which is totally blind, and 
othe™e remarkable in structure, inhabits "'the nests of 
tblo where it has once been discovert in 

(Shuckard, Lardner’s Cabinet Cycl. 10. 
lilist, & Nat-Arr. Lis.) 172 (1840.)] 
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Formidna wbuld doubtless have been described at 
length by Shuckard in his Elements of British Entomology 
but only one part {Coleoptera) was published (in 1839)’ 
It is not necessary to discuss the status of “ Formieinu 
Shkd.'* as a ptossibly valid genus, for Wheeler [Ann. 
NY. Ac. Sc. 21. 164 (1911)] has very properly cited as its 
Type Formica rula L., and has definitely sunk it as a 
synonym of Formica L. — Emery’s subsequent suggestion 
that flava L. should be regarded as the Type cannot 
therefore be maintained, 

[It should be noted that %Fomvicina Canestrini (1868) 
Arachn. is homonymous with Formidna Shuck. (1840),] 
The synonymy of Aeantkomyops is as follows : — 

ACANTHOMYOPS Mayr. 

= {nec Jm.) F. (1804); ^ *FoRMlciNA (Shuck, p., 1840) 

Forel & Emery (1916)— ^ec Wheeler (1911); — Acanthomyops 
Mayr (1862) ; = Dendkolasius Ruzsky (1912) ; = Chthonolasiits 
Ruzsky (1912); — Bonisthorpea Moriee & Dmt. (1915); = 
*CHrHOSOLASIUS (nec Ruzsky) Forel (1916). 

Type 1 : Formica clavigera Roger (Roger 1862; Wheeler 1911). 
Acanthomyofs Mayr Verb. ZB. Gcs. Wien 12:1862. 699-700 
(1862); Wheeler Ann, NY. Ac. Sc. 21. 157 (1911); Forel Rev. 
Suisse Zool. 24. 460 (1916). 

Type 2 : Formica fuiiginosa Ltr. (Ruzsky 1912). 
DENDBOT.AsnTS Ruzsky Kasani Zap. Veterin. Inst. 29. 629-33 
t£. 2 (1912); Forel Rev. Suisse Zool. 24. 460 (1916). 

Type 3 : Formica flava L. (Ruzsky 1912). 
CHTHONonASJxrs Ruzsky Kasani Zap. Veterin. Inst. 29. 629^3 
tf. 3 (1912). * Fon.ifJVjyA Shuck, (p.) Ijardner’s Cab. Cyel. 10. 

(Hist. Nat-Arr. Ins.) 172 (1840) ; Forel & Emeiy Rev, Suisse Zool. 
24. 460 (1916). 

[nec FORMIC/yA Shuck, Lardner’s Cab. Cycl. 10. (Hist. Nat-Arr. 
Ins.) 172 (1840) ; Wheeler Science 33. 859, 860 (2. VI. 1911) : Ann. 
NY. Ac. Sc. 21. 164 (17. XI. 1911)— Type : rufa L. (Foemica L.)] 
[nec *Cfn'lloyOLASlUS (Ruzsky) Forel Rev. Suisse Zool. 24, 460 
(1916— Type : nigra L. (Donisthorfea Morice & Drnt.)]. 

Type 4 ; Formica nigra L. (Morice & Drnt, 1915). 
Donisthokpea Morice & Drnt. = ^Lasius (nec Jm.) F, Syst. 

Piez. pp. xi, 415-8. no. 78 sp..l-10, Ind. 18 (1804) ; Auett 

Donisthorfea Morice & Dmt., Tr. Ent. Soc. Lond. 1914. 423 
(1915) ; *C]!lTlIOyOLASn7S (nec Ruzsky) Forel Rev. SuiSse Zool. 24. 
460 (1916). 


June 7, 1917 
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H. silvarm; there are a pair of this species, rather heavily 
marked with black, but otherwise typical. 

H. numata. Cram. ; the material in this species is curiously 
limited to six specimens, but they arc of great interest 
One is nearly typical numata; two are ab. mehnops, Riff. * 
one is ab. mavors, and two are of an undescribed uni- 
coloTOus form, analogous to mavors but with a heavy 
undivided black hind-wing like melanops. For this 
interesting form we propose the name melanopors, nov. 
The occurrence of these unicolorous forms in Cayenne is 
exceedingly interesting, and makes one wonder if there is 
any possibility of the Peruvian aristiona, in its varying 
phases, being a form only of numata. ” 

Heliconine Species in the Collection of Group II. 

Of the remainder of the Heliconius in the collection 
there are the following : — 

Reliconius egeria egeriu, Cram., five fine perfectly typical 
examples. 

U. xanthocles vala, Stgr. ; six specimens, all $, as h so 
frequently the case in all the races of this species. One of 
these specimens is remarkable on the underside. It has 
all the red streaks greatly widened, and aJino.st touching 
the veins alone separating them. At the margins of the 
rays there is a considerable amount of black suffusion, 
giving the streaks the appearance of feathers. Above, the 
specimen is normal, except for a pale whitish area just 
below the median within the red area. 

H. antiochus alba, Riff. ; nine specimens, all somewhat 
mtermediate between alba and typical antiochus, but 
certainly nearer alba. 

H. doris; nine specimens. , Six of the ddila form; one 
a delila but heavily suffused with black, and two of the 
amaihusia type, being really of the metharmina type with 
three in one case, or four red streaks running through. 

H. aoede aoede; one small male specimen with rather 
slender hind-wing streaking. In view of the large number 
of melpomene forms with slender hind-wing streaking, it 
must be presumed that the influence extends to H. aoede, 
which is very much scarcer, and that it is, therefore, a 
mimic of H. melpomene thelxiopeia. 

In comparison with the very large number of melpomene 
specimens the number of erato forms is small, bemg only 
TRANS. ENT. SOC. LOND. 1916. — PARTS III, IV. (APRIL ’17) F F 
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155 against 731 mdpomene. Usually individuals of erato 
outnumber the individuals of melpomene; and even in 
British Guiana Melpomeniformes are much rarer than 
Eratoformes, while in some districts, such as in the Potaro 
district in Central British Guiana, Melpomeniformes hardlv 
exist at all, while n\mibers of Eratoformes are to be 
found. It is possible that where typical melpomene 
occurs, such as in British Guiana, it is always in a 
minority; while where it varies enormously it becomes 
commoner. 

Of erato magnifica, Riff., there is but one specimen, thus 
closely following the paucity of typical melpomene speci- 
mens, of which there are eight specimens only. 

Of erato callista, Riff., there are two rather undersized 
specimens. 

Of erato callycopis there is a single pair as figured by 
Cramer in the two forms PI. 190, figs. E, F. Fig. F is quoted 
and re-figured by Seitz, P], 78c, and thus fig. E should be 
re-named, because it is a constantly recurring aberration. 
We therefore propose the name belticopis for the form E 
(on Cramer’s Plate 190, Pap. Ex. ii). 

One other form with a black hind -wing is represented 
by a single specimen. It is a form close to elimaea, Erichs., 
but has the transverse band less broken up into spots than 
in typical elimaea. It is more like the above belticopia, 
with a red basal area. 

There are very few forms connecting the streaked 
hind- wing to the plain black hind-wing. The most inter- 
mediate forms are— (1) an andremona\ and (2) an ndalrica 
form with very slight streaking. As with the melpomene 
a large percentage of the Eratoformes show a slender 
streaking, less in width than is found on the lower Amazon 
about Santaren and Obydos. 

There are no less than forty-four specimens of the amdre- 
mona form ; these all have the typical open arrangement 
of red spotting, and more than half (twenty -six) show a 
rudimentary superimposed pattern of yellow on these 
spots. Six show yellow scaling all over the ikelxio'pe” 
yellow-spotted area, while the remaining twenty graduate 
down to the typical andre^mna. It is noticeable that 
those specimens showing only a portion of the “ thelxiope ” 
over-spotting have scales which are usually white. The 
commencement of the spotting seems to take place first in 
the cell. Eight specimens show more oi less a white super- 
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imposed spot wittin the cell. Four specimens show white 
scaling m the subapical patch, as weU as in the cell Four 
teen show a yellowish or whitish yellow overscalina but 
complete transition between the andremona colour and thp 
eroio (= vesta) colour is only found in one specimen Tn 
this the whole of the red colouring of the fore-winir is 
orange-red mstead of rosy-red, while the andretnma dis 
coidal group of spots is heavily overlaid with the erato 
yellow colour. This form we propose to name profea 
nov. ab. ^ ’ 


From protea to erato there is still a somewhat laree 
jump, but two specimens exhibit a curious retention of 
a large red spot obliquely lying ivithin the yellow blotch 
at the end of the cell. In one of these specimens there is 
in addition a curious red streak lying immediately under 
the median vein between veins 2 and 3. There are fifty-one 
thoroughly typical erato (= vesta) ; two specimens have 
a slight suffusion over the yellow spotting, and three show 
a transition to the fomi leda, Stgr. Of this latter form 
there are twenty specimens showing very little variation 
inter se. The next stage is to obertJiuri, and of this striking 
form there are four specimens, one of which shows traces 
of a red patch just inside the cell, as was remarked on with 
a specimen of erato. There are six specimens of an un- 
described form, which might be called the opposite of 
ohertMri. This form retains the outer subapical portion 
of the group of yellow^ spots, while the inner portion is 
suppressed. This form we call hernicycla, ab. nov. As a 
collateral development out of erato there is a form which is 
somewhat parallel to euJalia, Stgr., of melpomene. In this 
new form the yellow spots of the fore- wing are much more 
closed up than in typical erato, so that there are only com- 
paratively narrow bars of black separating the 3 'ellow 
spots between veins 2-3, 3-4, and 4^5. This form we call 
cmslricta, ab. nov. The specimen we make the type is 
unique, but five other examples approach the type, and 
can easily be separated from typical erato by an obAnous 
closing up of the spots. 

In concluding our notes on erato it seems curious that 
the form amalfreda (an ei'ato without hind-wing streaks) 
or other similar forms, should not have occurred, neither 
any intermediate half-streaked forms of erato, seeing that 
erato forms including oberthuri, hemicyeJa and conslricta 
are collectively so numerous. The home of such forms as 
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amaUreda^ cybdellus^ tellus, etc., seems to be exclusively 
the Lower Amazon. But among the andremona forms are 
to be seen some interesting intermediate hind-wing forms, 
thus tending to show that progr^ive development in both 
fore- and l^d-wing took place at the same time, for 
andremma must be looked upon ‘as wholly intermediate 
between elimaea and erato (= vesta). In the streaking of 
the hind-wing there are no specimens so half-streaked as 
that figured by Oberthur (Et. Ent., xxi, PJ. 1, fig. 9), in 
which only the three basal streaks are present, and these 
are even blackish suffused. Several specimens in the 
present collection show four instead of five streaks; the 
fifth streak, that between vein 4 and 5, clearly bemg the 
latest to be developed. A specimen with fore- wings like 
elimaea and hind- wing with four slender streaks has the 
basal streak very weak, and in two other instances the 
basal streak is seen to be also very weak. It is tolerably 
clear that it was the two sub-basal streaks that were earliest 
developed, for one can see by referring to Oberthlir’s plate 
(loc. cit., figs. 4, 7) that where the first rudiments of streaks 
are to be seen, it is at the roots of the two sub-basal streaks, 
but not the basal streak. 

In the specimens of andremona with an apparent over- 
laying of white marks, it is to be seen under a powerful 
lens that the white scales are in reality red scales that have 
lost their colour and become semitransparent. If such a 
specimen be held up to the light, the whole of the group 
of markings round the discoid al cell is seen to be semi- 
transparent. It is clear that the red scales lose their red 
pigment prior to developing the yellow pigment, and it 
may be taken probably as a general rule in Heliconines, 
that where red is found replaced with yellow, the transition 
stage is a white, or, as it appears when highly magnified, 
a semi-transparent stage. 

The mimetic resemblance of the series of erato to that 
of meljpomene is remarkable, and shovrs wonderfully close 
parallelism. ^Vliat is most striking is the similar darkening 
of the fore-wing in both species. In erato the number of 
darkened specimens is ten, and includes such forms or 
transitional forms as oberthiiri and hemicycla. Four of these, 
viz. three oberthun and one hemicycla, are extreme, but still 
showing a good deal of suffused yellow. No form is so 
completely darkened as is to be found among the melpcmiene 
forms /wnehm or stygianus. 
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Tabulated the forms compared show fore-wiag darkening 
as follows — ° 


Species. 

JIumbera. 

Percent-^ge of total. 

jnel-pomene 

* 35 1- 27 1 

8-48 

eredo 

10 

i 


With the hind- wing the preponderance of dark (all 
black) forms is still greater with melpomene. In erato 
there are only six such forms, while in meljiomene there are 
no less than 125 forms. Tabulated they appear thus — 


Species. 

N ambers with 
black hiad-wirig. 

1 j 

1 Percentage of total. 

melpomene 

125 

1 17*53 

erato 

6 

1 3-87 1 


As is well known, erato never shows a short red basal 
hind- wing streak, but in Cayenne the streaking is very 
persistent, and it is interesting to compare the numbers 
and percentages with “ thelxiope ’’ streaked melpomene. 


Species, 

I^umbers with 
streaked hind-wing. 

Percentage of total. | 

melpomene 

186 

25-44 i 

erato 

149 

96-1 


It is thus seen that with a streaked hind- wing the 
influence exerted by erato is very great, and instead of 
melpomene acting as model it is very decidedly in this 
respect the mimic. Erato is even reinforced with sundry 
other species of Group II Helico nines, such as II. xanthocles 
vala (6), H. egeria egeria (5), //. doris (6), H. aoede aoede 
(1), all of which have a streaked hind- wing, 

* c^eh hind- wing I in all cases no suffused particoloured 
j ihelxtope hind •'wing j forms included* 
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Table of Forms op Erato, 


(Numbers in brackets indicate intermediate forms, and their 
position show the forms they unite.) 


ab. Tiiagnifica, Riff, 
ah. callista, Riff, 
ab. belticopis, J. and K. 
ab. calli/copis. Cram, 
ab. elimaea, Erichs, 
ab. 'udalrica. Cram. 

( 5 ) 

ab. erythraea, Cram, 
ab. w^reniona. Cram. 
(25) 

ab. protea, J. and K. 

(2) 

typ. erato, Linn. 

( 4 ) 

ab. leda, Stgr. 

( 11 ) 

ab. oberthuri, Stgr. 

.( 2 ) 

ab. hemicyckt, J. and K. 


1 

2 

1 

1 

1 

3 

1 

18 

1 

54 (1) ab. constricta, J. and K. 5 
10 

3 

4 


40 -b 100 + 1 


155 


* Eueides egeriformis, nov. sp. 

(Plate evil, fig. 8.) 

Fore- wing with basal third red, outer two-thirds black with 
group of yellow blotches, consisting of three or four joined into a 
band and running transversely across the wing beyond the cell; 
a large blotch within the cell touching the subcostal and the median 
veins. A single more or less egg-shaped blotch lying W'holly apart 
from the other yellow blotches, between veins 2 and 3. 

Hind-wing with the basal half red, the outer half black. From 
the red basal ajea are emitted a variable number of slender reel 
rays running betw’een the veins. 

Fore-wing below with a broad area of smooth glistening scales 
extending up to the median. 

Hind-wing below streaked with red like Hdiconius estrella costa 
streaked with yellow. Outer, margin with a well-defmed series of 
W’hile spots. 

Head black with white points behind and below antennae. Eyes 

* Figured and described by Cli. Oberthiir, Ijc*p. Comp. XII, 
PI. CDVI, fig. 3487, p. 37, while going through press. 
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with conspicuous wliitc streaks behind. Palpi with Isfc and 2iid 
joints conspicuously white. Third joint black. 

Exp. 64r-76 mm. 

Habitat. French GtUIAna, St. Jean. 

This remarkable species is more ITeliconiform than any 
other known species. The antennae are decidedly longer 
than is usual in Eueid^ species. The brand on the inner 
margin of the fore-wing on the underside is shiny and 
smooth-scaled as in Group I of Heliconius. 33 ut the streak- 
ing on the underside of the hind-wing is like Group II. The 
neuration of Hdiconius and Eueides varies on parallel 
lines, and no one character seems to be constant. In 
Heliconius vein 5 is usually nearer 6 than 4, while in Eueides 
it is usually nearer 4 than 6, In E. egeriformis it is nearer 
6 than 4, and thus like Heliconius. But the general 
appearance is certainly Eueide^s, while the "mix up of 
Heliconius characters of sections I and 11 makes it certain 
that it is not a Heliconius. 


Explanation of Plates CVII, CVIII. 
[See Expla-aaiioiis facin^j the Plates.] 
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XXIV. Further notes on the ** Jurinean ” Genera of Hymeno- 
ptera, correcting errors and omissicms in a paper 
on that subject published in Trans. Ent. Soc 
Land. 1914, pp. 339^36. By the Rev. R. r] 
Morioe, M.A., and Jno. Hartley Durrant, 

[Read November Ist, 1916.] 

The Chronology of Panzer’s Faunae Insectorum Germaniae. 

On page 2 of Saunders’s valuable Index to Panzer’s 
Fauna Ins. Germ, he tabulates the “ Dates of Publication 
as given on the Index of each Jahrgang.” From this it 
might perhaps be supposed — and we at first supposed 
ourselves — that the actual date on which any particular 
Figure in Panzer’s work first appeared would be that 
printed on the Index of the “ Jahrgang ” in which it 
was included. But this is not so. The year mentioned 
on the Title-page of each Index is that in which the Index 
itself was published, and this was not issued until the 
close of each completed “ Jahrgang ” (^. e. annual series 
of 12 “ Heften ”) ; whereas the “ Heften,” and the Plates 
contained in them, were issued at intervals in the course 
of the Jahrgang. For instance, the date given on the 
Index of Jahrgang 8 (== Ileftcn 85-96) is “ 1805,” But 
we know that even the last of these Heften (viz, 96) had 
already appeared by October 1st, 1804,” because on 
that day Panzer published a Notice of his forthcoming 
work, the “ Kritische Revision,” and stated in it that 
“ 8 complete Jahrgangen of the Fauna containing Heften 
1 to 96 ” had then been issued. Accordingly the true 
‘‘ date ” of any Heft in the Jahrgang dated 1805 cannot 
be later than September 1804, and the earlier Heften in 
it {e.g. Heft 85) may have appeared earlier yet, in 1803, 
or even 1802 ! — in fact, at any date not prior to that given 
on the Index of the previous Jahrgang, viz. September 3rd, 
1801. It seems probable that the successive Heften of 
each Jahrgang were at first issued regularly, month by 
month, but that subsequently, from one cause or another, 
interruptions occurred to delay the issue of particular 
TRANS. ENT. SOC. LOND. 1916. — PARTS III, IV. (APRIL J7) 
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Heften, and that at last Panzer practically abandoned the 
attempt to conduct his work as a regular Serial, and 
simply published now and again a batch of Plates and 
descriptions whenever he happened to have one ready. 
In fact, during the last twenty years of his life (he di^ 
in 1829) he seems to have only published two “ Heften ” 
= one-sixth of a single Jahrgang ! 

Through not realising these facts properly until the 
greater part of our paper had been written and even set 
up in t^e, we fell into several errors in calculating the 
publication-dates of Fi^es in the Fauna Ins. Germ. 
Some of these we were just able to correct in time, i. e. 
before our paper actually appeared, but others escaped us, 
and these we hope to' correct in the notes here following. 

On page 341 of our paper we were guilty of another 
mistake in the same connection. We stated -there that 
the coloured wrapper of each Heft bore “ the date of its 
publication, and a list of the insects figured therein.” 
It is true that such a list of insects is printed on each of 
the coloured sheets which we supposed to be parts of the 
wrapper. But apparently no dates were printed— at 
least, we can find none- on any of these sheets, until 
1829, when Herrich-Schaffer succeeded Parser as editor. 
In speaking of these “ dates,” we were confounding the 
(monthly?) wrappers of the Ilcften with the (yearly) title- 
pages and indices of the “ Jahrgang.’' The following re- 
statement of the facta is, we believe, correct. Twelve 
times in each year (or nominal year) of publication, a 
batch of plates and corresponding descriptions was issued 
in a coloured wrapper, on which was printed a list of the 
insects dealt with. When, by the appearance of these 
12 Heften, the Jahrgang was considered to be completed, 
the names already given on the wrappers were given 
afresh, but so rearranged as to form a classified Index to 
the whole issue of the completed Year ; and this reorgan- 
ised Index, with an accompanying Title-page {giving the 
name of the entire work, the publisher’s name, the year 
and place of publication and so forth) was no doubt in- 
tended to be ultimately boimd up into a Volume along 
with the Plates and Descriptions indexed in it, these 
having been already received at intervals in the past 
year by the subscribers. A similar practice has often 
been ^opted by the Editors of scientific periodicals — 
subscribers receiving, say, in January 1910 an index to 
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the Volume whose last number appeared on or about 
December Ist, 1915. 

The citations of page-numbers in the notes which follow 
refer to the pages in the Trans. Ent. Soc, Ixjnd. for 1914. 

Pages 346 and 347. The chronology on these pages 
requires some slight emendations : — ■ 

Page 346, par. (6). According to Mr. C. D. Sher- 
bom’s notes it would appear that Panzer did publish 
certain Heften of the Fauna in 1800— viz. 73 80 
(73 is the first Heft quoted as 1800 ; 80 was out by 
1800; 81 is the last quoted by Walckenaer — Aug. 
1802; 82 is the first Heft which quotes the year 
1800). 

Page 347, line 7. After “ Ins. Germ.” insert “viz. 
Heften 81 to 85.” 

Page 347, par. (d), line 4, For “ (1805) ” read “ in 
the same year, viz. 1804.” 

Page 347, par. (e), line 1. For “ Next year (1806) ” 
read “ In 1806.” 

Page 374 (7 lines from bottom of page). The Type of 
Tenthredo rosae L. The insect ticketed “ rosae ” in 
linne’s handwriting in his cabinet at Burlington House 
is not, as we stated in error, the Alhalia rosae of Authors, 
but Athalia colibri Christ (= spinarum F.,= 

Pz.), i, e. the well-known “ Turnip Sawfly ” of popular 
Entomological literature. How this mistake crept into 
OUT paper we do not know. 

[My original note, written with the specimen before me 
gives the name colibri correctly ! F. D. M.] 

Page 375, line 19. For “see Lamarck” read “sec.’ 
(i. e. secundum) “ Lamarck.” 

Page 376, line 17. For “ in September ” read “ prob- 
ably in July ” (Heft 82 was the tenth of the twelve com- 
prised in the Jahrgang which is dated 1801, and which 
seems to have been completed shortly before October in 
that year). ^ 

Page 376, line 36. For “ July-Septr.” read July 
(probably, v. supra ), and in the preceding line for “ has 
precedence over ” read “ was probably an older name 
than.” 

Page 379 (9 lines from bottom of page). After re- 
mark” insert “in Fauna SuecicaF 

Page 384, lines 25-29. The statement that E. troglodyla, 
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or — Mocs^ry (1886) s^nd. later authors call the species 

is “almost certainly not British*’ must be with- 
drawn. In the British collection at South Kensington 
most of the specimens called niger or iroglodyta are satyrus 
But among them are a and two $$ from Coll. Stephens 
which are really troglodyta\ and, if Stephens’s statements 
in his Illustrations can be trusted, they are British insects 
taken not far from London, perhaps at Hertford. We 
cannot, however, recognise in any of them the characters 
of the true niger as figured and described by Harris, and 
we still see no reason for identifying Iroglodyta F. with 
that mysterious species ! 

Page 403 (14 lines from bottom of page). The name 
*Ceropales Ltr. 1804 (Type : maculata F.) is clearly 
invalid, being a homonym of Ceropales Ltr. 1802 
(Type: qulnquecinctus F.). Not on that gromid, but 
to satisfy a supposed requirement of philology, Schulz has 
proposed emending it to “ Ceratopales” As to this it 
should be remarked — (1) That the name being a homonym, 
should not be^erely “ emended f but sunk altogether and 
another name substituted for it. We have therefore 
proposed Hypsiceraeus {"Y-ipixeQaloQ) in allusion to the 
peculiar situation of the antennae in this genus. (2) That 
in point of fact Schulz is mistaken in thinking the formation 
“ Ceratopales'’ more correct philologically than Ceropales. 

As we have noticed several attempts to “ emend ” other 
old names on exactly similar grounds, viz. the supposed 
necessity that the same form should be used in infieciing 
or “ declining ” a noun and in compounding it, it may be 
worth while to examine hi some detail the actual practice 
of Greek writers in this matter. The stem used in “ de- 
clinhig ” xEQag is no doubt “ xegaz-f and this form of the 
stem may be used in forming a compound, e.g. Aristotle 
has xeQaropoQog, XEoaTwdrjg, etc. But we also find xego- 
^dtrjg in Aristophanes, xego-deiog and xego-if ogog in Euri- 
pides, xeqovXxog, {i. e. xego-eXxog) in Sophocles, and several 
other forma exactly analogous to “ Cero-pales ” used by 
the best writers of antiquity ! Yet another possible com- 
pound from the same stem would be “ Ceraopale^ ” {cf. 
Jisgao'^oog in Homer), And again the analogy of xegao- 
fdgog, which is used by Euripides and Plato (!), would 
justify “ Ceraspalesf The fact, which seems to be very 
generally unknown, is, that real Greek “ compound-” 
(or “ so-called compound-”) words were not made as a 
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rule by putting two words together according to some 
pre-existing canon of philologists, but by prefixing or 
afi&xing to a stem one out of several possible modifications 
of another stem, the choice of the particular modification 
to be employed being guided, not by rules of grammarians, 
but by the influence of some apparent analogy,* or by 
a sense which made the speaker or writer choose in- 
stinctively out of several possible combinations that 
which first occurred to him, or which he felt to be most 
euphonious. 

A few more examples may be given to illustrate the 
gratuitous nature of many modern “ emendations.” Be- 
cause the inflexion-stem of vf}fia (nema) “ thread ” is 
vrjjLiat- certain authors have thought it necessary to change 
such names as “ Nemo-phora ” to “ Nemato-phora,'’ etc., 
etc. But the stem of deQpia {derma) “ skin ” is deg/iar-, that 
of aljjia {haema) “ blood ” is aifxax- ; — and yet ! — Aristotle 
calls “bats” deQfiomeQa, not deQjjtaxoTvieQal Sophocles 
expresses “ bathed in blood” by aipo-fiap^g, and Aristotle 
calls “ blood sucking ” insects alpo-^oga, although either 
writer — had he chosen to do so — might nave preferred 
the analog)'^ of such forms as ai/iaxo-Tzcoxrjg “ blood drink- 
ing ” (Aristophanes), ai/iax-d)di}Q “ blood- red ” (Thucy- 
dides) — in fact, this last word, (as well as cujuo-poQog) is 
employed by Aristotle on another occasion. 

If it is rash to dogmatise as to what is, and what is not, 
possible in the formation of Greek compounds, it is almost 
more so to lay down laws of this kind in dealing with 
Compounds in Latin. Such Latin writers as use Com- 
pounds freely — and the best Latin writers, except certain 
poets, hardly form new Compounds at all ! — are either 
mere imitators (at a distance) of Greek ori^nals, or de- 
liberately aim (like Plautus, etc.) at comic eflects, or 
write on technical subjects without any attempt at literary 
style, so that it is impossible to found any reasonable 
arguments on their practice as to what is a solecism, and 
what a legitimate word- formation. Thus it has been 
held that pallidipes, leuccnnelaena, etc., etc., are “right” 
and “ pallipes” “ leucomelana,'^ etc., wrong. But it may 

♦ This is the case in all languages and at all times. A recent 
newspaper- article used the word “ Villa-dom ” to express » 
region of villas.” And this was not produced by compounding 
“ Villa” with “dom,” but by imitating the analogy of such words 
as Kingdom, Christendom, etc. 
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rcpli®^ with, BoniG confidencG, that a I^atin prose-writGr 
of the Ciceronian or Augustan age would have been dis- 
inclined to approve any one of these formations, while 
analogies to each and all of them can be found abundantly 
in old Latin (e. g. Plautus) or late Latin (e. g. Appuleius), 
to say nothing of the many centuries which followed, 
while Latin was still a living language in the mouths and 
on the pens of churchmen, physicians, lawyers, and diplo- 
matists, and, in short, the professors and expositors of 
every branch of literature and science. It by no means 
follows that a formation is to be branded as not Latin ” 
because it is not to be found in Smith’s Smaller Latin 
Dictionary. It may require correction in a schoolboy’s 
Latin Exercise, because he is supposed to be reproducing 
the Latin of a particular period. But it is quite another 
matter to assume the right of doctoring into conformity 
with tastes and fancies of our own the names which have 
come down to us from the founders of our science, such 
as Linne, Fabricius, Latreille, etc. Even the most un- 
impeachable of such emendations * are at best super- 
fluous, contributing absolutely nothing either to tlie ad- 
vancement of the science, or to the convenience of those 
occupied with it. [With similar misapplication of learn- 
ing, and hardly more w^aste of time and energy, one might 
re-edit Shakespeare or the Bible, correcting their lapses 
from philological accuracy in the transcription of Proper 
names — Mark Antony, Shylock, Pharaoh, etc. It might 
be pointed out that, according to the Recommendations 
of a certain Committee, “ Niobe all tears ” ought to have 
appeared as Nioba, and “ Patinos ” as Patmiis !] Some- 
times, however, they are worse than superfluous, merely 
creating a difficulty in consulting Indices or Catalogues, 
as when Heriades is “ corrected ” to Eriades, or Onmlus 
to Homalus. And sometimes, as we have tried to show, 
they are not, in fact, required by any such supposed La^vs 
of Greek or Latin Word-formation as they p<)stulate. So 
that on the whole we come to the conclusion which is 
briefly comprehended in Fabricius’ s remark upon the 
subject. Nomina, be says in his preface to “ Systema 
Entomologiae,” mutaia nunqnam usmn, saepius confusionem, 
‘prad>ent, 

* We do not mean to deny that rojup kinds of “ emendation ” 
may be sometimes necessary, as, for instance, in the case of an 
obvious misprint ! 
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Two other gratuitous and undesirable emendations ” 
of old authors’ names may here be noted for rejection ! 

(1) Dahlbom in introducing his generic name Cypho- 
nonyx derives it from “ ‘)ry<p(t}v ” [szc !] “furcifer ” and oru| 
unguis. Therefore W. A. Schulz has “ corrected ” it to 
the truly hideous form “ Chyphononyx ” ! But there is 
not, and (philologically speaking) ought not to 6e, any 

such word in the Greek language as the 

phonetically correct form is xvprov, and no other is em- 
ployed by Greek authors, or recognised by lexicographers. 
Accordingly Cyphononyx {xvpcov-owt) is at least a possible 
name; though a real Greek would probably have disliked 
the jingling reiteration (-on -on), and perhaps (remember- 
ing Homer’s “ p,(hvvx^Q Innoi ”) would have cut the word 
down to {Cyphonyx). But, for all practical pur- 

poses, Cyphononyx is good enough, and there is no real 
reason for altering it in any way. “ Chyphononyx” on the 
other hand, is an absolute monstrosity and on no account 
to be adopted. 

(2) Because the Greek noun TtQicov has for its Inflection- 
stem not Tigio- but tiqiov- (or sometimes apparently 
Ttgicor-) V. Dalla Torre corrects ” Priocnernis of Schibdte 
to “ Prionocneynis But the form Priocnernis completely 
justified by classical analogies. From axpeov (stem ^yiov-] 
we get in actual Greek not axiiovoSexov but d^/^d-Orror; 
and from ximv (stem xtov~) both xiovo-xgavov and xi6~ 
xgavov (the latter being, on the whole, more “ classical ” 
than the former). Neither “ Prio-cnemis” then, nor 

Prionocnemis ” can be said to be an impossible form. 
Of the two, “ Priocnernis ” seems slightly better sup- 
ported by actual precedents, and it is certainly more 
euphonious. It should therefore be restored, and there 
was never any reason for objecting to it. 

Pages 411-412. In June 1909 (Ann. -Mag. NH. (8 s.) 
3. p. 484) Mr. Rowland E, Turner, after examination of 
the type in Banks Coll, of Tiphia variegata F., announced 
its identity vuth the Palarus flavipes Pz., Auett. Assum- 
ing this to be cr>rrect, the name variegata F. must be 
employed, having priority over auriginosus Eversm., and 
also over the otherwise invalid * flavipes Pz., Auett. 

Page 417, line 16. In treating communis Auett. as a 
synonym of annulata L. we w^ere following Alfken who 
(in Zeitschr. fiir Hym. und Dipt. 1902, p. 88) accepted 
Forster’s identification of the Linn6an species. Nylander, 
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however [in Not. Sallsk. Faun-Flor. Fenn 2 

Ap. Bor.) p. 234 (1852)] points out that\n &T 

scription of annulata the bases of the ^ antennae are said 
to be marked with white, which is not a character of 
cmmunis, and also that in the Linnean Collection (now at 
Burlington House) the only specimen ticketed by Linne 
himself as annulata is not a communis, but belorio's to the 
species which Nylander had formerly [in Not. Sallsk Faun 
Flor. Fenn 1 (Mnot. Mon Ap. Bor.) p. 188 (1848)] named 
in error ^dilatata Jv. and aiterwards [m Not. Sallsk Faun 
Flor. 2. (Suppl. Ap. Bor.) p. 94 (1852)] re-named borealis. 
The latter has the scapes conspicuously marked with 
white; and as, accordingly, Linne’s supposed “ tvpe ” 
agrees with his original description there seems no reason 
to doubt its authenticity, in which case borealis Nyl 
and not communis Nyl. should be sunk as synonymous 
\\'ith annulata. {Borealis and communis being both species 
of Nylander’s own malang, it is particularly unlikely that 
his decision on this point should be erroneous !) 

Page 420, line 28. “ Type 3 : Andrena bicolor F.” 

Andrena bicol^ F. is identified by most recent authors 
except Schmiedeknecht {e.g. F. Smith, Thomson, E. 
Saunders, and v. Dalla Torre) with the summer genera- 
tion of Andrena gwynana Kirby. But the latter has the 
abdomen clothed more or less with pale brown hairs also 
in the cj the legs are pale-haircd, and the scopae of the $ 
are fulvous. 


Fabiicius has described his species at least four times 
and always in the same words : — A. thorace villoso 
ferrugineo, abdomine atro immaculato ” ; and short 
though this description is, it seems clearly to indicate not 
the bicolor of recent authors, but the Andrena which we 
have been accustomed to call thoracica F. Rossi in Fauna 
Etrusca, after quoting Fabricius’s diagnosis, goes on to 
say “ Stalurafere A. meflificae. Tota atra, thorace tantiim 
supeme saturate rufo villoso. Abdomen glabrum nitiduni. 
Alae apice fuscae, praesertim primores.’' This is a most 
excellent description of our ''thoracica,’' and seems to 
make it certain that Rossi identified bicolor ¥. with that 
species, and not with the bicolor of Smith, etc. Panzer 
and Christ have both given coloured figures of hicolor, 
and the fi^re by Panzer is accepted by Fabricius in 
oy sterna Piezatorum as representing his species. Now in 
both these figures the pilosity of the legs is represented 
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as en,tirel 7 black !, and this suits ihoradca, and certainly 
does not suit the other species, Kirby, again, expressly 
asserts in Mon. Ap. Angl. 1. (p. 67) that “ Andrena Ucohr 
is nothing more than the male of Apis thorax^, and has 
precisely the same oral organs.” 

It seems clear, then, that Fabricius’s contemporaries 
were generally agreed in their interpretation of his diag- 
nosis; and it is not easy to understand why their view 
has gone so completely out of fashion. It is true that 
Fabricius treated bicolor and ihoracica as different species ; 
but this was a necessary consequence of his error which 
Kirby pointed out — namely that he supposed his thoracica 
to be not an “ Andrena,"’ but an “ Apis."* In Systema 
Piezatorum he silently gave up that notion, by listing 
thoracica as well as bicolor under Andrena. But we be- 
lieve that any one comparing his descriptions of the two 
insects will find that the one is practically identical with 
the other : — 

3 . thoracica. 1 22 . hicolor. 

A. atra, thorace rufo, alls apice A, thorace villoso ferni- 
gineo, abdomine airo 
immaculate . 

Habitat in Daniae nemoribus. i Habitat in Daniae nemori- 
I bus. 

Unfortunately, owing to his mistake about the genus of 
th&racica, Fabricius described bicolor before ihoracica-, so 
that, if our view of the facts is correct, the former name 
ought to be restored, and the latter to fall as a synonym. 

Pa"e 423. When proposing the new name Bonu- 
ihar'^i, in lieu of ^Lasuis F., we were led to suppose that 
Acanthomyops j\layr was generically distinct, and were un- 
acquainted with the subgeneric names Dendrolosms Ruzskv 
and Chthonolasius Ruzsky. These may now be regarded 
as four subgeneric divisions of the genus Acantnojnyops 

^¥orel [Rev. Suisse Zool. 2i. 460 (IV. 1916)] iigl.% 
called attention to these omissions as follows:— 3LM. 
Morrice et Durrant (Trans. But. Soc., London 1914, page 
421 [1915]) ont institue en rcmplaceinent du Genre 
F. (1804) qiTils diseiit tombe par synonymie de Last^s 
Jurine (1801, Apide), un nouveau genre Donuifiorpea. 
Mais ces auteurs ne tiennent aucun comptc des sous- 
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genres Acanthomyops Mayr, Dendrolasius Ruszky et 
Chtkmolasius Ruszky, dont le dernier est a inon avis 
aynonyme de Lasius &. str. et ne pouvait etre maintenu 
Done, Buiyant rnon opinion, la synonymie doit etre la 
suivante, si Morrice et Durrant ont raison : 

Genre Acanthomyops Mayr (1862) 

= Lasius R. 1804 (non Jurine 1801) 

:= Donisthorpea Morrice et Durrant ; 
lype : claviger Roger, 

Subgen. Chihonolasius Ruszky, type: niger L. [iiavus 
ex. Ruszky). 

Subgen. Dendrolasius Ruszky, type : fuliginosus Latr, 


P.S.— M. Emery m’^crit qu’a son avis il vaudrait mieux 
prendre pour Lasius le nom nouvellement deterre par 
Wheeler de Formidim Shuck., nom en partie base sur le 
Lasius jiavus. Je n’ai rien a y opposer, pourvu qu’on en 
finisse une bonne fois avec ces denienagements perpetuels 
des anciens noms.” 

We do not quite understand the process by which niger 
is to be constituted the Type of Chthcmolasius Ruzsky, 
in lieu of Jiava L., indicated as the Type by Ruzsky, nor 
do we accept the suggestion that Ffyrmicina Shuck, should 
be used in lieu of Donisthorpea. The following is the 
original reference to F&rmicina Shuckard “ The group 
has been divided according to the structure of the abdo- 
men ; which in some has but one 0980 only to its peduncle, 
but in others it has two. It is in the first division that 
we find the stingless genera, namely, Formica Linn., For- 
wianu Shkd., Polyergus Latr., PolyracUs Shkd., and 
Ddickoderus Lund, besides several other yet uncharacter- 
iBed genera, which we shall shortly publish. 

(155). The Formidna rufa, or horse ant, forms those 
large nests of dry leaves and sticks we so frequently ob- 
^rve in the woods; and within these nests two genera of 
appear to be parasitical— iwnec/iiwa and Pella; 
and m their deepest recesses innumerable wood-lice {Onisci) 
are constantly found.” . . . “ Another singular Slaphy- 
ums (the minute Chyiger), which is totally blind, and 
otherwise remarkable in structure, inhabits the nests of 
e Jf or micina Jiava, where it haa once been discovered in 
(Shuckard, Lardner’s Cabinet Cycl. 10 . 
iltist. & Nat-Arr. Ins.) 172 (1840.)] 
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Formidna would doubtless have been described at 
length by Shuckard in his Elements of British Entomology 
but only one part (Coleoptera) was published (in 18^’ 
It is not necessary to discuss the status of “ F&rmicina 
Shkd.” as a possibly valid genus, for Wheeler [Ann 
NY. Ac. Sc. 21. 164 (1911)1 has very properly cited as its 
Type Formica rula L., and has definitely sunk it as a 
synonym of Formica L. — Emery’s subsequent suggestion 
that Jlava L. should be regarded as the Type cannot 
therefore be maintained. 

[It should be noted that ^Formidna Canestrini (1868) 
Arachn. is homonymous with Formidna Shuck. (1840).] 

The synonymy of Acanthomyops is as follows : — 


ACANTHOMYOPS Mayr. 

= %LastuS (nec Jrn.) F. (1804); == *FoRAIICIKrA (Shuek. p., 1840) 
Forel & Emery (1916) — nec Wheeler (1911); == AcAJiTHOMvops 
Mayr (1862) ; — DendrOLASIUS Ruzsky (1912) ; = Chthonolasius 
Ruzsky (1912); = Donisthorpiia Morice & Dmt. (191.5); = 
^CftTHoyoLASlva (nec Ruzsky) Fore! (1916). 

Tyi^^ 1 : Formica clavigera Roger (Roger 1862; Wheeler 1911). 
Acantuomyops Mayr Verb. ZB. Grcs, Wien 12:1862. 699-700 
(1862); Wheeler Ann. NY. Ac. Sc. 21. 157 (19U) ; Fofel Rev. 
Suisse Zool. 24. 460 (1916). 

Type 2: Formica fuiiginosa Ltr. (Ruzsky 1912). 
Dendroi.asius Ruzsky Kasani Z^p. Veterin. Inst. 29. 629-33 
tf. 2 (1912); Forel Rev. Suisse Zool. 24. 460 (1916). 


Type 3 : Formica flava L. (Ruzsky 1912). 
Chthonoll,vsixis Ruzsky Kasani Zap. Veterin. Inst. 29. G29-33 
tf. 3 (1912). *Fo/lM/ciyA Shuck, (p.) Lardners Cab. Cycl. 10. 
(Hist, Nat*Arr. Ins.) 172 (1840) ; Forel & Emery Rev. Suisse Zool. 
24. 460 (1916). 

[ 7 J€C FORMICiyA Shuek. Lardner’a Cab. Cycl, 10. (Hist. Nat-Arr. 
Ins.') 172 (1840) ; Wheeler Sc-ience 33. 859, 860 (2. VI. 1911); Atm. 
NY. Ac. Sc. 21. 164 (17. XI. 1911)— Type ; rufa L. (Formica L.)] 
[nec *C/lTNOyOLA S/US (Ruzsky) Forel Rev. Suisse Zool. 24. 
(1916 — Type : nigra L. (Donisthorpea Morice & Drnt.)]. 


Type 4 : Formica nigra L. (Morice & Drnt, 1915). 
Donisthorpe.v Morice & Drut. — §Lasi US (nec Jrn.) F. Syst. 
Piez. pp. xi, 415-8, no. 78 sp. 1—10, Ind. 18 (1804) ; Auett. . . . . . • 
Donisthorpea Morice & Dmt., Tr. Ent. Soc. Lond. 1914. 42i» 
(1915) ; *CffTfjoyOLASlUS (twc Ruzsky) Forel Rev. Suisse Zool. 24. 
460 (1916). 

June 7, 191 < 
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SIX members of the Council, that a Special Meeting should 
be called to consider alterations in the Bje-laws, In accord- 
ance with Bye-law XXI, the proposed alterations were then 
read for the firat time. 

Mr. Eowland-Brown suggested that as the altera tious 
were numerous they should be typed or printed, so that they 
should be in the hands of Bellows at the next meeting and 
might then be taken as read. It was resolved that they 
should be printed, the question of their being read being left 
open. 

Resolution o^i the Closing of the l^atural History Museum. 

Mr. G. T, Beth une-B AKER proposed the following Resolu- 
tion with regard to the closing of the Natural History Museum 
during the war : — 

“ That this Society would view with deep regret the closing 
of the Natural History Museum for three reasons — 

“1. Soldiers from all parts of the Empire would be de- 
barred from seeing the finest Geological, Zoological and 
Botanical collections in the world. Very many of them 
w^ould thus be deprived of the only opportunity they would 
ever have of seeing some of the wonderful products of the 
earth, 

“2. Teachers and Students in great numbers would thus 
be prevented from examining types and material, and so 
their work would be greatly hindered, if not stopped. 

“ 3. The valuable scientific work that is being carried on 
in the Museum would be made to cease. 

“ The study of Micro-Lepidoptera has enabled the Army 
to be ^supplied with wholesome biscuits and has saved the 
country' thousands of pounds per annum. This was so 
apparent to the Army Council that a special vote of thanks 
was accorded to the head of that section. 

“ The Society therefore hopes that the Government will 
keep this Museum open to the public.” 

This was seconded by Mr. H. Rowland-Brown, and carried 
unanimously, the Secretary being directed to send a copy to 
the Prime Minister. 
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Exhibitions. 

“ Moths op the Limberlost.” — Mr. E. B. Ashbv ex- 
hibited a beautifully illustrated book entitled “ Moths of the 
Limberlost,'’ by Mrs. Gene Stratton Porter. The illustra- 
tions were from photographs and wa tor-colours. The book 
contained much carefully-detailed life- history of the species 
dealt with. 

Comm. Walker suggested that a corresponding book on 
the Khopalocera of the same district was a desideratum. 
Mechanical Stage for Microscopic Examination of 
piNNEP Insects.— Dr. H, Eltringham exhibited a new 
mechanical stage for examining pinned insects. He remarked 
that in his previous design the revolution of the pin on its 
own axis had to he performed by turning the carrier with 
the fingers. The present design obviated this difficulty by 
having two milled heads working concentrically. One of 
these turned the pin so that the latter was radial to the circle 
described, whilst the other hy means of small grooved pulleys 
revolved the pin on its owm axis. The combination of these 
movements enabled the pinned insect to be turned in any 
direction without removing it from the focal plane. 

ClDARIA SUFFUMATA FROM SoUTH-WEST YORKSHIRE. — 
Mr. G. T, PoRRITT exhibited the three forms of Cidmia syffu- 
mala as it occurs in South-west Y orkshire. Curiously in the 
area of melanism in so many species, C. suffmnata tends to 
become much paler than the type, culminating in the black 
and white form, var. parrifiii. This is the more remarkable 
as the melanic form of the species, var. piceaia, is not known 
to occur in South-we.st Yorkshire at all. 

Ants prom the Front. — Mr. Donisthobpe exhibited two 
ants taken at the front — Myrniica rugulosa, Nyb, taken by 
Mona, Bond ro it at Ramscapelle (Yser), Dec. H, and Messor 
harbara var,, winged $ taken in the fire trenches at Gallipoli 
on Dec. 21, 1915, by Lieutenant Noel S. Sennett, F.E.S., 
who had kindly forwarded it in a revolver cartridge 
case. Mr . Donisthorpe read some interesting extracts from 
Lieutenant Sennett’s letter which he had received with the 
ant. 
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He also showed specimens of the “ Argentine Ant,*" Irido- 
myrmex humiliSy taken at Enfield and Eastbourne, and re- 
marked ftiat in the latter locality it had been established for 
nearly twenty years as he was told, and had become a great 
pest in many houses ; he also pointed out how it had spread 
in America. 

Migration of Libythea IlA.bi>aca at Ebeetown, Sierra 
Leone, May 6, 1915. — Mr. A. W. Bacot exhibited specimens 
of the butterfly Libythea labdaca and read the following 
notes : — 

“ The passage of these insects in large numbers attracted 
general attention at 9.30 a.m,, the flight continuing until 
10.50 or 11 a.m. The steady stream of butterflies across the 
hospital compound, when my attention was drawn to the 
migration at 10.15 a.m., seemed to average about one per 
square yard of area. The nature of the ground, bushes, 
buildings, etc., tended, however, to give the stream a much 
greater concentration at certain points, so that it was possible 
to catch several at a single sweep of the net. By 10.45 their 
numbers had gradually dwindled to a few scattered individuals 
in view at the same moment. 

“ The migration was in an E.N.B, direction following the 
trend of the shores of the estuary, up river, against a steady 
but not very strong N.E, breeze. In width the stream ap- 
pears to have been at least one-third of a mile, as the insects 
were observed throughout the town from the beach up to the 
Governor’s house. The flight across the hospital compound 
was about 4 or 5 feet from the ground, and the speed would 
not be less than 6 to 8 miles per hour. The insects rose at 
walls and buildings, just sufficiently to clear the obstruction, 
falling immediately on the further side to the old level, and 
rising again in the same manner at the next obstacle. My 
impression was that this close approximation to contour was 
deliberate, in order to avoid the full force of the wind at 
higher levels. In the late afternoon I observed occasional 
stragglers taking the same' direction with the sea breeze, 
which had then set in, behind them, but all these individuals 
flew high and wild without the same apparent regard for 
contour. 
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» A few stragglers belonging to other speoies were seen with 
the main stream, but the only one T was able to recognise was 
J)anais chrysifpus, while, beyond the fact that those other 
apecies were flying in the same direction when I saw them, 
there is no evidence that they were migrants. 

“ I do not know if migrations of this species are of common 
occurrence in Africa, but I am told that migratory swarms 
of butterflies are rare at Freetown, though my hoy, a native 
from further eouth (Lagos), told me that in his country 
butterfly migrations are of annual occurrence. The Creole 
population of Sierra Leone, T was informed, considered the 
phenomenon a portent boding ill to the colony. 

“Subsequent to the first migration, several small flights 
of the same insect were seen in the adjacent country. 
They passed without notice or comment by the general popu- 
lation. It would appear, therefore, that the numbers alone 
were the remarkable feature of the first migration. 

“ During the previous September there was an immigration 
of a Vanessid closely allied to Vyrameis cardui, possibly only 
a local variety, into Freetown and the surrounding district. 
These insects 1 first saw in large numbers in the centre of the 
town, on Tower Hill, flying in the dusk like swift moths. They 
haunted Tower Hill alone for a few days, and then became 
generally dispersed through the town and district, allhongh 
always most numerous on the hill where I first saw them. 
As the days passed they seemed to lose the marked habit of 
flying in the dusk. I saw numbers paired and at rest about 
dusk. Theyjdied out completely in about five or six weeks, 
and no breeding occurred, presumably owing to the lack of a 
suitable food-plant.” 

Commander Walker, Mr. J, C. F. Fryer and Dr. Cockayke 
commented on the migration of butterflies. 

Cross breeding op Pedicllvs capitis akd P. HOMANrs.— 
Mr, Bacot also exhibited a box containing recently hatched 
lice resulting from a pairing between Pedievhts capiiiif, dj 
and P. humanus {vestinienti), $, and remarked that there was 
no difficulty in obtaining pairings between the two insects, 
in either direction; a state of affairs which was unusual in 
his experience of cross-pairing different species. It seemed 
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possible) in spite of the difference in size, shape and egg- 
laying habits, that the insects were only races and not yet 
specihcally distinct. 

He further remarked that experiments showed that both 
eggs and active lice {P. kumanus) were killed by exposing them 
to a dry air or water temperature of 52° C. (125 '6° F.) for 
thirty minutes. 


Paper. 

The following Paper w'as read : — 

“ On the Pairing of the Plebeiid Blue Butterflies,” by T. A. 
Chapman, M.D., F.Z.S., F.B.S. 


Wednesday, March 1st, 1916. 

Commander J. J. Walker, M.A., B.N., F.L.S., Vice- 
President, in the Chair. 

Proposed Alteration of Bye-laws. 

The proposed alterations in the Bye-laws, having been 
printed and distributed to all Fellows present at the Meeting, 
were taken as read for the second time. 

Dale and Hour of the Special Meeting. 

In accordance with the decision of the Council, it was 
announced that the Special Meeting for consideration of 
the proposed alterations in the Bye-laws would take place 
on April 5th before the Ordinary Meeting, and the Fellows 
present were requested to decide whether the hour should 
be 7.30. or 8. 

Mr. Jones proposed that the hour should be 8 p.m. This 
was seconded by Mr. R. W. Lloyd, with a view to avoiding 
the necessity of sending out notices. The Secretary pointed 
out that in case of a Special Meeting notices had always to 
be sent out in accordance with the Bye-laws. Mr. Bethune- 
Baker proposed as an Amendment that the hour be 7.30, 



( vii ) 


this was seconded by Mr. Stanley Edwards, and being put 
to the Meeting was carried with three dissentients. 

Exhibitions. 

Aberration op Abctia caja, and a British Laverna 
uomcoDBX-LA- — Mr. J, H. Durrani exhibited a fine variety 
of Arctia caja, L.> with dark fuscous hind-wings, similar 
to the specimen figured in Barrett’s “ Lepidoptera of the 
British Islands,” vol. ii, PI, 72'le. This specimen was taken 
at Brighton, in August 1915, by Miss Kathleen G. Sherrin, 
and will be presented to the national collection. 

Mr. Durrant also exhibited a specimen of Larcrna nodi- 
coldla, Fuchs, “ Stett. Ent. Ztg.,” 63, 328-0 (1902), taken 
at Westerham, Kent, June 24, 1915, by .Mr. P. A. Buxton. 
This species has not been recorded as a British species. There 
is a British specimen in the Walsingham Collection, and a 
third in the Bankes Collection -both without localities. 
Lavema nodicoMla was originally taken by Herr K. T. Schiitze, 
at Rachlau, where he found the larvae feeding in swellings 
on the roots of Epilobium. It is intermediate between snh- 
bistfigella, Hw., and decordla, Stph. Mr, Buxton is kindly 
presenting his specimen to the Museum. 

Butterflies from Waigeu.— Mr. G. Talbot exhibited, 
on behalf of Mr. J. J. Jo ice y, several species of Ehopalocera 
from Waigeu, and contributed the following notes : — 

Papilio (Troides) goliath, Ob., d- The only authentic d 
specimen of this species. P, goliath was described by Ober- 
thiir in 1888 from a $ specimen. The locality of this speci- 
men was for some time doubtful, until it was discovered that 
the collection in which the specimen came contained an 
example of the Waigeu form of P. tithoHUS. Oberthur con- 
sidered that this 9 was either a large form of paradisea or 
else a distinct species, and Rothschild formerly referred it to 
priamus var. poseidon. In Seit/J “ Macrolepidoptera ” Dr, 
Jordan gives it specific rank, and associates atlas, supremm, 
and titan with it. He places provisionally as the d of 
goliath a specimen of doubtful locality, wliich differs from 
others of the group. This specimen does not agree with 
the one here exhibited, and may be a new race. 



( viii ) 

Fapilio aegeus var. ormenus^ f. pandion. Wall. 

,, ,, ,, n ?> inomaius, Koths. Not 

previously known from Waigeu. 

P. ormeniis, 2, f- leporina, Jord. 

,, ,, 2> onesimus, Hew. 

Delias enniana, Ob., S ?• 

,, dice f, dorothea, Mitis, c? ?• 

,, ennia, Wall., cJ $. 

,, ladas, Gr.-Sm., ?. Differs from the typical form and 
not known before from Waigeu. 

A Hawk- MOTH found in the stomach of a fish in Suva 
HARBOUR, Fiji. — Prof. Poulton exhibited a specimen of 
Chromis erotus, Cr. {eras, Boisd.), kindly sent to him by Lieut. 
L. H. Mosse-Bobinson with the following account : — 

“ I am enclosing the large Sphingid from Fiji. The fish 
was captured by a sailor fishing from the side of H.M.S. 
Australia in Suva harbour, October, 1914, and the moth 
discovered inside it, in, as you see, comparatively good con- 
dition, considering the extraordinary circumstances. The 
insect always comes in great quantities to light on board 
any of the ships in Suva harbour.” 

Lieut. Mosse-Bobinson informed Prof. Poulton that the 
fish was about 1 ft. long, that he saw the moth directly after 
it had been taken from the stomach, and that convincing 
evidence was afforded by its wet and sodden appearance. 

A SERIES OF D ANAIDA CHRYSIPPUS, L., FROM FeRNANDO 
Po. — Prof. Poulton exhibited eighteen D, ckrysippus captured 
between Nov. 3, 1914, and Feb. 15, 1915, at or near Sa. Isabel, 
on the N. coast of Fernando Po, by his friend Mr. G, H. 
Bullock, H.M. Vice-Consul in the island. The series was very 
interesting in the numbers and proportions of the different 
forms, and in the comparison between them and those of 
the mainland opposite the island. The white-hind-winged 
alcippus. King, w'as apparently the only form on the tropical 
west coast from some point in Gambia, w’here it replaces the 
type, as far south as the Camcroons where the type form 
begins again to appear, although, on the testimony of Prof- 
Yngve Sjostedt, it is excessively rare (Poulton, “ Essays on 
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Evolution/’ 1908, p. 321, n. 1). But on the island of Fernando 
po, the type form, D, chrysippus, L., appeared to be far 
commoner, for Mr. Bullock’s series included three male 
examples, viz. one-sixth of the whole series. The basal 
section of veins 2, 3, and 4 of the hind-wing in two specimens 
was narrowly outlined with white, but this is a common 
feature in the type form. Fourteen examples, including the 
single female, were alcippus, forming a gradually transitional 
series from specimens with the maximum of white to those 
in which it was reduced more and more, although never 
greatly, by the increasing area occupied by the tawny ground- 
colour. This increase was effected by a broadening of the 
submarginal border and especially by an advance from the 
costa and the base of the cell. In a single male, not included 
in the series of fourteen, the invasion had been can-ied so far 
that the specimen was nearly intermediate between alcippus 
and chrysippvs. 

The tint of the ground-colour also varied in an interesting 
manner. In two of the type forms, seven alcippus and the 
intermediate example, the ground-colour w^as sienna brown, 
the tint most commonly found in African examples of these 
forms : in one type form (with hind-wing veins outlined with 
white) and one alcippus (w ith full development of white) the 
tint was brownish orange, closely resembling that of Oriental 
examples : in six alcippus, scattered indiscriminately along 
the transitional series, the brighter tint w’as pronounced in 
the submarginal border of the hind-wing, and recognisable, 
to a varjung extent in different individuals, in the inner 
marginal section of the fore- wing. 

These two very distinct tints were also found in mainland 
examples of ckrysippus, and it would be an extremely interest- 
ing piece of work to inquire into their development and pro- 
portions in various parts of Africa and over the w’hole range 
of the species. 

Comm. Walker commented on the first of these exhibits. 

A Bee bearing Pollinia on all its legs. — Mr. G. Meade- 
Waldo exhibited a South African Carpenter bee {Xyheopa 
luMentota, Smith), the tarsi of all three pairs of legs bearing 
the pollinia of . some Asclepiad flower. The specimen, which 
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was collected by Dr. G. A. K, Marshall, at Salisbury, Mashona- 
Jand, in 1903, had a very curious aspect. 

A cuBious OLD Entomological Book. — Mr. Hamilton 
Deuce exhibited a book he had lately come across entitled 
“ The indigenous insects of the region of Petersburg,” 
John Cederhielra, published at Leipzig in 1798, and made 
remarks upon it. 

Mr. A. If, Jones and Mr. W. G. Sheldon commented on 
Mr. Druce’s observations with regard to the occurrence of 
Papilio machaon in various parts of Russia. 

A British ( ?) Sirex juvencus. — The Rev. F. D. Morice 
exhibited a specimen of true Sirex juvencus, F., from 
Wakefield in Yorkshire, given to him by Mr. J. W. Saunt of 
Coventry, who received it with several others from Mr, W, 
Fletcher of Wakefield. Mr. Morice made the following 
remarks on this exhibit : — 

A joiner employed by Mr, Fletcher found in the course of his 
work a piece of timber infested by these insects and brought it 
to his employer. Unfortunately, Mr, Fletcher has not been able 
to ascertain whether this particular piece of timber was of 
British or foreign origin. If the latter, it must have come 
from Riga, and perhaps this is the most likely explanation 
of the matter; but as I know of one and only one other 
rebable record of jui'encus as a British-born insect, and in 
that case also the locality w'as a Yorkshire one — viz. Doncaster 
(where it was taken by Mr, Bayford in, I believe, 1904:)— it 
seems worth while to exhibit it. 

Nearly all British records oi juvencus really refer to another 
species, noctilio, which differs from it in having entirely 
black antennae, and seems to be, if not actually indigenous, 
at least thoroughly established in many British localities. 
But yet another species (viz. cyaneus, F.) also figures as 
juvencus in some collections. This, however, is certainly 
not a Palaearctic but an American insect, and all occurrenceB 
of it here must be accounted for by the accidental importa- 
tion from Canada or the States of timber containing its 
larvae. 

Cells of various HyMENOPTEKA.— Mr. Nevinson ex- 
hibited — 
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(«) The tubes at the entrance of the burrows of Odynerus 
xeniformis and 0. spinipes to show their close similarity. 

[I) The cells of Odynerus herrichi. 

The cells of Eumenes cmrctata, 

((f) The cells of Osmia rufa found in an old hive showing 
iiow the hexagonal cells had been enlarged and adapted by 
the Osmia. 

(e) The cells of Osmia xanihomelana. 

(J) The cells of Osmia leucamelana in a bramble stem with 
Stelis octomactdata, and an imprisoned male at bottom of the 
burrow. 

He also exhibited examples of Cimhex and its allies, in 
Ulustration of Mr. Morice’s succeeding exhibit. 

The Saws oe various Cimbicids. — The Rev. F, l3. Morice 
exhibited, with the Epidiascope, a series of photo*micrographs 
to illustrate specific characters in the $ ovipositors or 
“saws” of various Cimbicids, e.specially of the genus Trichio- 
s<ma Leach, but also of Cimbex, Pseudoclavellaria, Abia, 
and Corynis (-= Jmasis). 

Pupal Paddles of Mosquitoes. — Mr. A, Bacot exhibited 
a series of lantern slides showing outline camera drawings 
of preparations of the anal fins or paddles of mosquito pupae 
(see list below). He called attention to the possibilities 
afforded by these characters for* the separation and identifi- 
cation of species closely resembling each other in the adult 
stage. Although it did not seem probable at present that 
the pupa.e could be made the basis of a scheme of classifica- 
tion, still, when a large number had been examined, this 
might follow, as had happened with the genitalia of the 
Lepidoptera, which w’ere at first used as a means of separation 
in difficult cases. 

The extremes of variation as shown between the paddles 
of Eretmopodites quinquevittatus and E. chrysogaster, species 
in which it was difficult to distinguish between the females 
(although the males of ckrysogaster were easily separated by 
the tuft of scales on the third pair of legs), had led him to 
■examine the pupae of as many species as possible, with the 
result that a new species, Eretmopodflcs dracaenae, Ed^turds, 
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associated with collections of water in the axils and central 
whorl of leaves in certain plants was discovered. 

A slide was also exhibited, showing outlines of eggs of 
Ereimopodites quinqueviiiatus illuBtrating the remarkable 
range of size, which experimental breeding had proved to have 
no relation to sex. 

The following were the species the pupal paddles of which 
were exhibited : — 

Stegoniyia fasciata^ S, luteocephala, S, sugens, S. sinipsoni 
Ochlerotatus apicoannulaitxs, 0. minuluSj 0. simulans, Erelmo- 
podiies quinquevittatus^ E. chrysogasier^ E. dracaenae, E, an 
undetermined species, j^pssibly inornatus, Culex iigripes, 
Culidomyia nebulosa, Uranotaenia ornatus, Toxorhynchiles 
brevipalpis. Anopheles costalis, A. funesltts. 

Papers. 

The following papers were read — 

“ On Specific and Mimetic Relationships in the Genus 
Heliconius, L.,” by H. Eltringham, M.A., D.Sc., F.E.S. 

“ Gynandromorphous Agriades coridon, Poda,’’ by E. A. 
Cockayne, M.A., M.D., E.E.S. 

The latter was profusely illustrated by means of the Epi- 
diascope, and Dr. Eltringham observed that he proposed 
to illustrate his paper also in the same way on a future 
occasion. 


Wednesday, March 16th, 1916. 

The Honble. N. Charles Rothschild, M.A., E.L.S., 
F.Z.S., President, in the Chair, 

Death of a Member of the Council, 

The death was announced of Mr. G. Meade-Walpo, a 
Member of the Council, at which he was a constant attendant, 
having been present at the last Council Meeting on March 1. 
A vote of sympathy with his father was unanimously passed 
by the Fellows present. 
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Election of Fellows. 

Mr. Ealph Heapley Moore, B.A., Ileathfield, Plym- 
stock, Devon, and Lieut. E. W. Sowerby, R.N.D., Clee- 
tborpes, Lincolnshire, were elected Fellows of the Society. 

Proposed Alteration of Bye-laws, 

The proposed alterations in the Bye-laws, being in the 
hands of all Fellows present, were taken as read for the third 
time. 

Exhibition^ 

Lepidoptera from Gallipoli.— M r, D. A. J, Buxton, 
who was present as a Visitor, exhibited a small collection, 
mostly butterflies, taken on the Gallipoli Peninsula, where 
he was stationed from April to October, 1915. He remarked 
on the fact that most butterflies kept to the shade, even of a 
small bush, and that even Pieris brassicae w^as seen to rest 
under a bush during a long flight through hot sun. Colias 
edusa^ and the Vanessids, however, appeared indifferent to 
heat. 

He also said that he had observed and pursued a young 
shrike {Lanixts sp.), which was seen to fly down from a bush 
and capture a small hawk moth ( ? Hyles euphorhim) which 
was hovering at the time, but was unable to make it drop 
its prey. 

Dr. G. B. Longstaff said he was especially interested in 
Mr. Buxton’s remarks as to the heat being too great for butter- 
flies. The ScUyridae as a family were well known to be shade- 
lovers; this was especially true of the genus Mycalesis, and 
even more so of Melanitis, which flew at dusk. He was sur- 
prised to hear of Pieris avoiding the sun ; was it not resting 
after a long flight 1 

Pink-tinted Pieris brassicae. — Mr. L. W. Newman 
exhibited on behalf of Mr. Arthur Horne, of Aberdeen, two 
pairs (a part of a series) of Pieris brassicae bred by himself 
from wild Aberdeenshire larvae, the d d especially showing a 
decided pmk coloration all over the wings. He also showed 
typical apecim^QS for comparison. 
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African Rhopalocera. — Mr. G. Talbot, on behalf of Mr. 
J. J. JoiCEY, exhibited the following African Rhopalocera 

Papilio cariei, Le Cerf, from the Ivory Coast. This very 
interesting Papilio was first described from Mauritius. It jg 
allied to P. demodoctts, Bsp. 

Papilio demodocus, Esp, A dwarf $ with the cell-spots of 
fore-wing confluent, from the Ivory Coast. 

Charaxes acraeoides, Druce. The specimen exhibited is 
the only individual at present known, and was taken in the 
Gamer oons by Mr, Rosenberg’s collector. The species is 
quite unlike any other known Charaxes. It appears to exist 
in mimetic association l|||^ the following species, also ex- 
hibited, which occur in the same district : — 

Papilio ridleyanits, White; Pseudacraea clarhi^ Butl., and 
Acraea egina. Cram. 

Pinacopteryx venata, Butl., from the South Soudan. 

Pemha jordani sp. nov., from French Congo. 

Second generation of Hybrid Pediuulus humaxus 
AND P. CAPITIS. — Mr. A. Bacot exhibited specimens of Ptdi- 
culus humanus {vestimenti), P. capitis, and the 2nd generation 
of hybrids resulting from a pairing between P. capitis male and 
P. humanus female. Referring to a previous communication 
on the subject, he stated that the female P. humanus, after 
pairing with a P. cajritis male, laid about the average numher 
of eggs for the species. Few if any of them were un- 
fertilized, but there was a considerable mortality among the 
eggs, which died in various stages of development, chiefiy 
at, or when approaching, the hatching period. As a conse- 
quence of, or apart from, this mortality, the offspring of the 
cross showed an abnormal percentage of males {64 d d to 
24 ? 9 to date). These facts inclined him to modify his 
previously expressed opinion that P. capitis and P. humaMs 
were only races, and now to consider them as sub-species, 
even if they were not entitled to full specific rank. 

The reverse cross between P. humanus male and P. capibs 
female resulted in a considerable mortality to the females, 
possibly attributable to the too persistent vigour in pairing 
of the larger and more powerful male. The eggs resulting 
from successful pairings of the cross were, however, fertile, 
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aad no disparity in the proportion of the sexes of the hybrids 
hftd been observed up to the present. Pairings between 
hybrid individuals of this cross had been obtained, and fertile 
eggs resulted. 


Wednesday, April 5th, 1916. 

Special Meeting. 

Dr. C. J. Gahan, M.A., D.Sc., Vi^-President, in the Chair, 

The Chairman having read the notice summoning the 
meeting, the following alterations in the Bye-law.s were 
submitted to the Fellows present. 

Chap. III. Management. 

... No Fellow shall be eligible as an ordinary Member of 
the Council for more than three years successively. 

Proposal : — 

After “ successively,” add “ or until he shall have been a 
Fellow for three consecutive years.” 

Mr. Durrant proposed as an amendment that the altera- 
tion should read as follows : — 

“ No Fellow shall be eligible as an ordinary Member of the 
Council until he shall have been a Fellow for three consecutive 
years, nor shall he serve for more than three years succes- 
sively.” 

This was seconded by Mr, Tomlin and carried. 

Chap. V. R&tnoval or Resignation of Oncers. 

1. For any cause which shall appear sufficient to a majority 
thereof, the Council shall have power to suspend any Officer, 
etc. 


Proposal : — 

Before “ majority ” insert “ two-thirds.” 
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There was a slight discussion on this alteration, but it was 
carried without a division. 

Chap. VIII. Treasurer. 

3. . . . the date of payment and name of the Fellow * 
paying being written both on the Receipt and on the part ol 
the Cheque which is left in the book. 

Pro'posal : — 

For “ part of the Cheque which is left in the book ” read 
“ counterfoil,” Carried. 

Chap. IX. Secretaries. 

2. In the absence from any Meeting of the Society, or the 
Council, of both the Secretaries, Minutes of the Proceedings 
shall be taken by a Fellow whom the President shall appoint 
for the occasion. 

Proposal : — 

After “ both the Secretaries ” read “or in the absence of 
one Secretary, and the other Secretary being in the Chair as 
Vice-President, then the Chairman of such Meeting shall 
appoint a Fellow to take the Minutes of the Proceedings.” 
Carried. 

Chap. XI. Library Pegvlations. 

3. The Librarian shall call in all books borrowed from the 
Library on the 5th day of January and 5th day of July in 
each year. 

Proposal : — 

Read “ The Librarian shall, on the 1st day of May in each 
year, call in all books borrowed from the Library.” Carried. 

4. . . . the Library shall be open to the Fellows between 
the hours of one and six p.in. on every weekday, except 
Saturday, and on that day between one and three p.ni. 

Proposal : — 

For “one” read “nine a.m.” (twice), for “three” read 
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» two,” and add excopt during tlie month of September, 
when the Library will be closed.” Carried. 

Chap. XIII. Admission Fee and Annual Conlribuiion. 

4. . . . any Fellow elected after September will not be 
called upon for bis Contribution for that year. 

Proposal : — 

Add “ unless he desires to receive the Transactions of the 
Society for the year in which he is elected.” Carried. 

Chap. XIV. Withdrawing and Removal of Fellows. 

2. ... if a majority of the Fellows balloting shall vote that 
such Fellow be removed, he shall be removed from the Society. 

Proposal : — 

Before “ majority ” insert " two-thirds.” Carried. 
Proposed new Chap. XVII. Special Life Fellows, 

1. Fellows, being British Subjects, who have paid sub- 
scriptions as Ordinary Fellows for not less than fifteen years, 
and who in the opinion of the Council have rendered dis- 
tinguished service to Entomological Science, may be elected 
Special Life Fellows, in the manner provided under Chap. 

XVI. , § 1, for the Election of Honorary Fellows, and after 
election they shall be exempt from the payment of fees and 
contributions, and shall possess all the privileges of, and 
shall be subject to the same rules and restriction.s as Honorary 
Fellows. 

2. The number of Special Life Fellows shall not exceed 
twelve. 

There was some discussion with regard to thi.s propo.sed 
Bye-law, but on a show of hands it was carried almost rmani- 
mously, 

[The insertion of this new chapter will necessitate the 
alteration of the numbers of the chapters from the present 

XVII, onwards,] 

Chap. XVII. Ordinanj Meetings of the Society, 

1. The Ordinary Meetings of the Society shall be held on 

PROC. ENT. SOa LOND., I. 1916 R 
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the first Wednesday in each month (except January, July, 
August and September). 

Proposal : — 

Add “ and on the third Wednesday of March, October and 
November.” Carried. 

2. At the Ordinary Meetings the order of business shall be 
as follows : — 

Proposal : — 

After “ Meetings ” add “ unless otherwise announced by 
the President or Chairman.” Carried. 

3. The Presents made to the Society since the last Meeting 
shall be announced and exhibited. 

Proposal : — 

For “ The Presents ” substitute “ Donations ” and delete 
“ and exhibited.” Carried. 

7. Entomological communications shall be announced and 
read either by the Author or by one of the Secretaries, 

Proposal : — 

After Author ” add “ or by some other Fellow deputed by 
him.” Carried. 


Ch.a.p. XIX. Awmal Meeting, 

3. . . . The list [prepared by the Council] shall include the 
names of not less than twelve Fellows recommended as 
ordinary members of the Council. 

Proposal : — 

Delete “ not less than.” 

There was some discussion on the reason for this change 
and on the working of the present arrangement, but the 
proposal was carried wdthout a division. 

4. The list prepared by the Council shall be read at the 
Ordinary Meeting next but one before the Annual Meeting. 
At the Ordinary Meeting preceding the Annual Meeting, the 



( ) 

names of other candidates to fill any of the offices, or to serve 
as Members of the Council (each proposed and supported by 
at least four properly qualified Fellows of the Society), shall 
be received. Nominations by post made by four properlv 
qualified Fellows, and received prior to this Meeting, shall 
also be accepted. These shall be added to the Councirs list, 
and copies of the complete list shall, before the 20th 
December, be transmitted to every Fellow whose last known 
residence shall be in the United Kingdom, and who shall 
have paid his subscription for the currerit year. 

Pro'posal : — 

1. 2. At the end of the line add “ and a copy sent, not less 
than seven days before the December meeting, to every 
Fellow whose last known residence shall be in the United 
Kingdom.” 

]. 9. For “ These ” read “ Any such names.” 

1. 10. For “ copies ” read “ a copy,” and for “ 20tli ” read 
“Slat.” 

All these proposed alterations were carried. 

Proposed new sections 5 and G : — 

5. If no more than the number of Fellows required to fill 
any Office or to form the Council shall have been nominated, 
the President shall at the Annual Sleeting declare them to be 
appointed, and no second list shall then be issued. 

There was a good deal of discussion on the wording of this 
section; eventually Dr. Longstaff proposed that after the 
Word “ nominated ” it should read - 

“ ... no second list shall be issued, but the President 
shall at the Annual Meeting declare the Councirs nominees 
to be appointed.” 

This was seconded by Mr. Kaye and carried. 

6. Where nominations shall have been received in addition 
to those upon the List prepared as aforesaid by tlie Council, 
then the Election shall proceed as hereafter appointed, but 
such Election shall only be held in respect of any Office or 
Position to which more than the required number of Fellows 
shall have been' nominated ; and the seC|pnd List shall contain 
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in alphabetical order the whole of the nominations, original 
and supplementary, for such Ofl&ce or Position only. Carried. 

[Change the numbers of the remaining Sections to 7, 8, 9, 10.] 

5. The election shall be by Ballot at the Annual Meeting, 

Proposal : — 

After “ Election ” insert “ if any be necessary.” Carried. 

Chap. XXI. Alteration of the Bye-Laws. 

Proposal : — 

Add, “ 2. In the event of any such alteration being made, a 
copy of the altered Bye-law or Bye-laws shall be issued with 
the last-published Part of the Transactions for the current 
year.” Carried. 


Ordinary Meeting. 

Dr. C. J. Gahan, M.A,, D.Sc., Vice-President, in the Chair. 

Election of Fellow. 

Mr. Charles Hanslope Bocock, The Elms, Ashley 
Newmarket, was elected a Fellow of the Society. 

New Member of Council. 

The Secretary announced that the Council had, in accord- 
ance with the Bye-laws, co-opted Mr. H. Willoughby Ellis 
as a member of Council, in the place of the late Mr. G. Meade- 
Waldo. 

A NEW Observation Cage. — Mr. H. Main exhibited a 
new observation cage for the study of earth -boring insects, 
especially Geotrupes species. The cage contained larvae of 
Geotrupes spiniger, nearly fully grown, resulting from ova 
deposited last November. 

The Chairman inquired whether Mr. Main could throw any 
light on the stridulation of the larvae. Mr. Main said he was 
unable to do so, but that the $ imago certainly stridulated 
to call the d to work at the burrow, and that if unsuccessfu 
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in the attempt she went to the entrance of the burrow to 
fetch him. 

In answer to a question by Dr. Dixey as to the effect of 
light on the insects, the exhibitor said that the mere presence 
of light had no effect on them at all, but that sudden changes 
of light caused them to stop working. 

FuBTHEB RECORDS OP HyPOLIMXAS HOLINA, L,, IX ]\lArM- 

CABCAB. Piof. PoULTON exhibited further examples of this 

species from the same locality as the fifty-one shown by him 
last year, and described in tabular form in our Proceedings 
(1915, pp- Ixi-lAiii). Thirty-four males and five females 
collected in 1915 at Ambinanindrano, Mahanoro, east coast, 
and kindly sent to Oxford by Archdeacon Kcstell-Cornish 
were shown to the meeting, together with nine males and six 
females from the Tring Zoological Museum, kindly lent by 
Lord Kothschild. These latter w^ere collected (1911-14) in 
the same locality, and all except one by Archdeacon Kestcll- 
Cornish. The exception, a female, was taken 1913 -U by tl>e 
Eev. H. Gedge. 

Some of the butterflies showed obvious indications of attack 
by enemies, the clearest being a female (March, 1912) and a 
male (June 10, 1915) with a part of the left hind-wing torn 
away along a straight line, which retained the mark of a 
bird’s bill. The wing had evidently been seized from behind, 
and the female showed, at the deepest point reached by the 
iniury, the impress of the bill-tip. The beak was thus shown 
to be long and narrow, and Mr. Ogilvy Grant had suggested 
that it may have been that of the Madagascar Roller L xatc- 
lornis cUmaera, Bothsch . Both hind-wings of a male (Sept. 4, 
1915} were marked with a number of roughly parallel scratches 
probably caused, as suggested by Dr. G. A. K. Marshall, by 
the feet of a large Asilid fly. 

The specimens exhibited to the meeting are tabulated and 
the seasonal forms of the males described on page xxii. 

Archdeacon Kestell- Cornish liad kindly written, Dec. 26, 
1915, giving a general account of the climate of Ambinanin- 
drano : — 

“ I do not know whether our seasons arc sufficiently marked 
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Females. 

Males. 

1 Seasonal form of Male. 

1011 : Jan. 

1 



„ May 


1 

Dry side of Intermediate. 

„ Sept. 


1 

Dry. 

,, Dec. 

1 



1012: Mch. 

2 

1 

Wet. - 

„ Apr. 


4 

2 wet ; 2 intermediate. 

,, Sept. 


1 

Intermediate. ~ 

,, ? Month 


1 

Wet side of intermediate. 

191 S : Jan. 8 to 
1915: Feb. 11 

12 

( Also, at 
Triug 
l~Feb. 

1913; 

1-1918- 

14.) 

39 

Described in Proe. Ent. 80 c. l,ond 
1915, p. Ixil, where exact dates are’ 
recorded. 

lOl.s : Feb. 21 


1 

Nearly fUU wet. 

„ „ 26 


1 

Wet. 

.. 27 



.. 

„ Mch, 2 

2 



„ ♦ 



Wet. ; 

„ 1 " 

1 


i 

24 

1 


' . 1 

,, Apr. 10 j 


" i "' 1 

1 Wet. i 

,, June 10 



Wet — 1 nut quite full wet.* 1 

,, July 7 

1 


■ ! 

15 


1 

Intermediate. 1 

,, Aug. IS I 


■ 1 ’ 

” ! 

4 : 


1 

Nearly full drj. j 

.. .. 13 


1 

Dry. 

M 18 


1 "' 

Wet— probably not quite full. 

,.20 ; 


3 

2 dry t \ 1 intermediate. i 

„ Oct. 17 ■ 


1 2 

i 

„ ”,,' 20 '" 


l_. 


„ 2S ! 


2 


1 Nov /7 ^ 



Wet— 1 not quite full wet. 

j ' » “,7 12 “ 1 


" 

1 intermediate ; 1 nearly full wet. 

1 ,. 22 


2 

1 dry ; 1 nearly full wet,* 

„ Dec. 1 1 


2 

I lutermedlate— 1 on wet side. 

„ 5 


2 ' 

1 dry ; 1 dry side of intermediate. 

„ 16 


2 

Wet. 

,, 20 


1 

■■ 1 

TOTAia 

23 1 

82 

... 


• White bar croasing hind-wing underside narrower than In the typical wet form, 
t One example with fore-wing underside as in wet form. The chief dilferenccs 
between wet and dry forms are, however, found on the hind-wing underside, 
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down here to warrant the theory of the wet and dry forms of 
H. holina, but as soon as I got your last letter I began looking 
out for a rain-gauge, and have had one going for a few weeks, 
so in time I shall be able to give you accurate information. 
At present I should say that the following is a pretty fair 
description of our climate as regards rain. Jan., Feb., March, 
April— wet; May— fine; June, July— wet; Augu.st— wet, but 
with fine intervals; Sept.. Oct,, Nov.— fine; Dec. — wet, but 
chiefly in the evenings and nights. Rain has fallen on 17 
of the 25 days of this month, and the total rainfall for these 
days is 5'565. At the same time the days are beautifully 
sunny until late in the afternoon, and there are plenty of 
butterflies about. Thunderstorms are fairly frequent from 
now till the end of February, and it is in these -three months 
that we get the heaviest rainfalls. In June and July the rain 
is much more like that in England- — not very heavy but 
continuous, sometimes for a fortnight, with intervals of not 
more than a few hours at a time. I thought I had an.swered 
your question as to the date when I fir.st saw H. bolina. I 
sent the first specimens I caught to Tring, and the date wa.s 
marked on the envelope. I shoiild say it was in 1912, though 
it might have been a little earlier. [The first date is Jan. 
1911.] For some time I took the butterflies for H. misippus. 

I think it would be fairly safe to say it was not before 1911 
that they appeared at Ambinanindrano. The female is still 
extraordinarily shy. I don’t think I have seen more than 
3 or 4 specimens since I came out this time; whereas the 
male is alw'ays en evidence." 

The specimens were sufficiently numerous and had been 
observed long enough to make it worth while to tabulate the 
seasonal forms of the males according to the months. Two 
examples out of the 82 were omitted because of insufficient 
data. The seasonal forms of the specimens had been deter- 
rained from the patterns, especially of the under surface, 
before Prof. Poulton had received inforjuation upon tlie climate 
of Ambinanindrano. 

In the following table W stands for “wet season form”; 
W — for “ nearly full wet ” ; I for '* intermediate ’ ; I — W and 
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1 D for “ wet ” and “ dry side of intermediate,” respectively • 
D — for “ nearly full dry D for “ dry.” 


Month. 

Climate. 

1911, 

1912. 

1913. 

1914. 

1915. 

J*n. 

Wet 



3 W 


1 W 

2 \ 

Feb. 




1 W 


2 W 

1 W— 

Meh. 

,, 


1 W 

2 W 


2W' 1 

April 


2 W 

2 1 



1 W 

May 

Dry 

1 I— D 




1 

June 

Wet 





1 w 

1 w— 

July 

„ 




1 1— 

1 1 

Aug. 

Wet 

(Dry ^in- 




1 0 

1 I 

Sept. 

Dry 

ID 

1 I 


1 I 

1 D 

1 w— 






2 D— 

2 D 

Oct. 





1 W— 

4 I 

3 D 

1 D_ ~ 

4 D 

Nov. 





b W 

2 W— 

1 I— W 

1 I 

1 D 

Tw 

3 W— 

1 1 

1 D 

Dec. 

Wet 




5 W 

; 2 w— 

3 W 

1 I— W 







i 1 1 — D ■ 

! 1 D 1 

Totai,s 

2 

0 

i 

1 ■ 29 

1 1 


The seasonal forms of the males, as shown in the above 
table, were concordant with the climate of the locality, espe- 
cially in the early half of the year when the full dry pattern 
was altogether wanting. On the other hand, wet and inter- 
mediate forms occurred mixed with the dry in the dry months, 
and in the last of these, November, wet forms strongly pre- 
dominated. Before arriving at safe conclusions it would be 
necessary to compare the Indian climate and seasonal forms 
of II, holina with the above table. Prof. Poulton wished to 
draw attention to a slii^ in the following sentence on p. Ixi 
of the 1915 Proceedings. “ A clear succession from the wet 
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(Aug- -Nov.) to the dry forms (Nov.-Mch.) was shown in the 
table on p. Isii.” The words “ wet ” and “ dry ” should be 
transposed in this sentence. 

It was interesting to compare these Madagascar specimens, 
so closely similar to the Indian, with examples from Fanning 
Island in the central Pacific. Two males, and two females, 
kindly presented by Mx. J. H. Watson and exhibited to the 
meeting, showed a considerable approach of the female 
towards the ancestral non*mimetic pattern of the male. The 
underside was “ wet," but differed in the unusual predomi- 
nance of chestnut brown in the ground-colour. 

Obsbkvations on various insbcts IK N, Queensland by 
Mr. P- P‘ Dodd. — Prof. Poult ok said that in the spring of 
last year Mr, Dodd had sent him a number of interesting 
observations together with examples of the species on which 
they had been made. He now brought forward some of these 
observations and showed the insects concerned, hoping to 
deal with the remainder in the near future. The following 
notes were written by Mr. Dodd. Prof. Poulton had only 
added a few determinations and the sentences enclosed in 
square brackets. Except where otherwise stated the species 
were from Kuranda, N. Queensland. 

1. His&ing sound made hy a S-phinyid ?noth- The Sphingid 
sent [Psilogramma men^j)hron menephron. Cram.] is close to 
Macrosila casuarinae [a synonym of the variable menepliron], 
which squeaks by rapidly moving the terminal segments 
of the abdomen. Is that how your Death’s-head squeaks? 
The insect forwarded is really a champion squeaker, or 
hriser. We have heard it and the other species when in the 
net or being bottled, but one that came into the room one 
night made an extraordinary hissing as it dashed excitedly 
about, the noise being a long series of rapidly given short 
hisses, more than squeaks, made practically as loudly and 
as quickly as a man could make them. {_A. atropos squeaks 
by drawing in and expelling air through the short proboscis, 
as may be easily proved by dipping the end in water, -when 
all sound ceases instantaneously. If the water be held in a 
narrow tube its level will be seen to rise and fall as it is 
drawn in and expelled, It would be very interesting to test 
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the Australian hawkmoths in this way, dipping various parts 
of the body in water.] 

2. Panacra splendens, Rothsch. {automedon, MisJe.), trapped 
in, a flower .- — This Sphingid and Troides cassandra are often so 
trapped, and once I released Macroglossum hirundo. So far I 
have noticed only worn examples victimised. Flowers white, 
leaves large and glossy green, fruit much larger than a cricket 
ball and are rubber-producing. [Dr. O. Stapf, F.R.S., who 
kindly examined the Hower, identifies it as belonging to the 
Apocynaceae and the genus Rejoua {= Tahernaemontana, auct. 
in part). He has not been able to find the species, which 
may be new.] 

3. The Btiprestid beetle Stigmodera regia, Blachh . — My 
friend, A, M. Lea, who was here, almost laughed when I 
stated my determination to publish the note on “ A beetle 
that takes in ballast ” (Proc. Hoy. Soc. Q’land, vol. xxiv, 
p, 103). I challenged him to advance a better explanation 
than mine of the sand-absorbing habit. Though he is a 
splendid man on descriptions, I require the opinion of a more 
experienced all-round field- observer to induce me to alter my 
views, ever so slightly, on the subject. I would be glad to 
know what ymur opinion is. 

I am sending two $ Stigmodera regia, and, if I can find it, 
the fine earth taken from another ?, also a Bombylid fly 
[Hyperalonia funesta, Walk.] which I captured in the act of 
dragging the abdomen in a dusty path. After eviscerating 
this insect (to satisfy myself that earth is taken up by these 
flies) I spread the body contents, as removed, upon paper, 
which is sent with the fly. 

[The contents of the fly, treated with hydrochloric acid, 
and examined under the microscope by Dr. Eltringham, 
showed the presence of abundant crystalline mineral frag- 
ments, probably siliceous. The abdomen of one female 
Stigtnodera was examined, and, although stuffed wnth cotton- 
wool, was found to contain similar fragments at the posterior 
end. Dr. Eltringham, who made the dissection, prepared a 
photomicrogi'aph of the fragmenta, which was exhibited to 
the meeting. The facts support the conclusions drawn by 
Mr. Dodd and his sons ; but it is much to be hoped that sped* 
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mens may be sent preserved in spirit, so that careful dissec- 
tions may be made and the sexes compared. Mr. Dodd states 
in the paper already referred to that in ilie Kuranda and 
Herberton districts he and his sons had often found females 
of this large Buprestid on the ground where there was dry 
dust or fine sand, and always on hot days. In removing the 
contents of the abdomen he “ often noticed and removed two 
or three little sacs of fine sand at the extreme tip of the abdo- 
men, but only in the females, invariably in those examples 
which were rather old and contained but few eggs.” The 
movements and position of the females on the ground also 
suggested that they were drawing up the dust. Mr. Dodd 
considers that the ballast enables the beetle, when its body 
has become light from loss of eggs, to fly steadily in the 
violent gusts of the hilly country which it frequents.^ 

I. fwQ Feutaiomid hugs V'hkh stay mth their ova and larvae 
xmiil they have grown coyisiderabhj.--T{\t larvae of the larger 
species [Garceus fidelis, Dist.] shelter upon the underside of 
the abdomen of their parent, I have not often met with thi-s 
bug, but when I did come across a mother with young they 
were never on the leaf, though 1 suppose they come down to 
feed. The specimen of the smaller species [Eumecopus sp.] 
is from the Cairns district. 

5. The Reduviid bug Ftihenemus lemur, — The 

use of the brush-like legs has lately been made plain to me. 
The insect keeps under cover, but, if obliged to wander, 
works its hind- legs in such a way as very well to pass muster 
for a wasp that frequently raises and lowers its wings when 
running, 

6. Variation in Lucaiiid: beetles . — \Vc have taken Aegm 
jansoni. Boil., from sappy clefts in trees, in company with 
very small and somewhat different- looking examples, which 
Lea has made another species of, viz. A. sztbhasalis, though 
we informed him that we generally took the two together. 
I should imagine that a Lucanid wmvld scarcely' tolerate a 
strange species in the same hole, Look at Neolamprma, 
mandibularis, Macleay, big ds with normal or elongated jaws, 
little fellows always with short ones, and $8 blue, bronze, 
or bronze-green, all on the same small tree. The diminutive 
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(^s are occasionally smaller than the average $. These size 
differences in the also occur Xylolrupes. In Pkalacro- 
gnathus muelleri, Macleay, we often get the lengthened jaws 
in the larger cJs, sometimes only in the medium, and never in 
the small ones. Again, we get nearly black examples in the 
medium and large (Js, but never in the small. Two specimens 
are forwarded in illustration. 

Nest- BUILDING instincts or bees of the genera Osmu 
AND Anthidium. — Prof. Poulton said that he had received 
from Dr. E. C. L. Perkins the following letter, dated Nov. 15, 
1915, together with the specimens referred to and exhibited 
to the meeting : — 

“ 1 am sending a nest of Osmia hicolor, Schk., and two females 
of the bee. You may like to exhibit it at the Entomological 
Society and afterwards keep it in the Hope Department, 
Many years ago my uncle, V. H. Perkins of Wotton-under- 
Edge, Gloucestershire, described how the ? O. hicolor, having 
stored its cells in an empty snail- shell, covers this over with 
pieces of ‘ bents ’ or dry grass-stems. I have noticed his 
account quoted in various works. 

“ I have myself caught the bees carrying the gra.ss-stems, 
and found the nests, as lie describes. The nest I send was 
found May 20, 1915, on the edge of a beech- wood near Wotton, 
and the ground was nearly bare. The snail-shell was in a 
slight depression, and the material of the nest entirely con- 
cealed it. This material consists for the most part of the 
brown scales that drop from the beech-twigs in the spring- 
time. The bee had practically completed the nest when it 
was found, but was still fussing about it and tucking in a 
piece here or there, and now and again bringing a fresh piece. 
She was very old and worn and had considerable difficulty in 
flying with a piece of material, owing to the strong breeze, 
to which the nest was exposed, and her torn wings. This was 
in the morning. In the afternoon she had disappeared, 
having, no doubt, quite finished her work, 

“ The two bees sent are, therefore, neither of them the 
maker of this nest ; the one fresh example (dated) was caught 
on the same day, but the other with the piece of grass- stem, 
that it was bringing to a nest, at another time. The latter s 
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nest was on a hillside and was formed of grass, as my undo 

described. 

“ The snail-shell contains the cells formed by the individual 
that made the nest sent ; from this bees may be bred next April. 

“ In preserving nests of this kind, as also the brittle tubular 
Btructures formed by Odynerus, I use a dilute solution of the 
gum employed by Coleopterists for mounting beetles. For a 
nest like that of Osmia it is most easy to reach all parts with 
a syringe. This gum dries quickly on a hot day, and the 
nest can be carefully removed without breakage after this 
treatment. After one gets home one can apply a .stronger 
solution of the gum at leisure. Except that the nest has 
settled down a little from the wetting, it is practically in the 
shape in which it was found, 1 am unable to suggest any 
certain use of the heaped -up material that covers the snail- 
shell. The nest sent would almost certainly have been blown 
or washed away in heavy storms. While intact, it certainly 
hides the shell beneath it, but it is itself more likely to attract 
the attention, than an old empty shell would be ! ” 

Mr. A, H. Hamm had also obsen^ed Osmia hicolar covering 
snail-shells with beech-scales, and also with grass. His 
observations are recorded below 

“ In the spring of 1893 I was resting on the grassy slope 
just outside Hardwick Wood, near Hlapledurham, Oxon., when 
I noticed a small red and black bee carrying one of the brown 
scales that drop from the buds of beech. I watched it, and 
saw to my surprise that it added its burden to a little mound 
of similar brown scales. Then, sitting down within a foot or 
two of the mound I continued to watch the bee’s movemeirts 
as it kept picking iip the scales and placing them with the 
others. Its journeys were very frequent, and were made quite 
close to the edge of the wood where the scales lay thick on 
the ground . Looking furtb er afield I saw several other bees of 
the same kind doing exactly the same thing. I then lifted up 
one of the mounds and to my surprise found that it covered 
an empty shell of Helix nemoralis. Several other mound.s 
were examined with the same result. At the time I did not 
know the name of the bee, but a year or two later ascertained 
that it was Osmia hicolor, Schk. 
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“ Near Oxford I have only once seen Osmia hicolor covering 
the shell {Helix arJjustorum) that contained its nest, and that 
was in Bagley Wood, Berks., on June 10, 1905 ; hut, on this 
occasion, small, short pieces of grass, and not beech-scales 
were piled up in much the same way so as to form a mound 
This bee I caught and also brought away the shell, which 
the following spring I sectionised and endeavoured, but without 
much success, to photograph.” 

The double instinct of nidification in an empty snail-shell 
and then covering up the shell was of great interest, and it 
was desirable to recall Mr. V. R. Perkins’ original discovery, 
so that its details might appear side by side with the abundant 
confirmation provided by Dr. R. C, L. Perkins and Mr. Hamm. 

Mr. V. R. Perkins described in Ent. Monthly Mag., vol. 21, 
1884, p. 38, how on May 28 on the dry slope of a hill near 

Wotton-under-Edge he saw a female Osmia bicolor which was 

to continue in his own words — “ coming towards me carrying 
in her jaws a bit of dry bent some four inches long, holding it in 
the middle, just exactly as an acrobat would carry a balancing 
pole to steady himself.” He then saw many other bees 
similarly engaged. “ They would settle down momentarily 
on the ground, seize hold of a short bent, and start away with 
it in the direction of the wood below.” The same day Mr. 
Perkins found the bee making its nidus in the shell of Helix 
nemoralis, and he was therefore incfined to doubt whether the 
grass-bent-carrying instinct was connected with nidification. 
A little later in 1884 the observations were confirmed by the 
same naturalist, and recorded on pp. 67, 68 of E.M.M. vol. 21 ; 
but it was not until May 6, 1891, that he was able to solve the 
mystery (E.M.M., vol. 27, 1891, pp. 193, 194). Here Mr. 
Perkins described how he made the discovery by noticing a 
peculiar little pile made up of bents like those carried by the 
bees. He took it up in his hand and found under it a Hehx 
shell full of the cells of the Osmia. On May 7 he returned to 
the spot and watched the process of building : — I was close 
enough to take it up if I wanted to, but the bee came with 
her load, perfectly indifferent to my presence, and deposited 
it in her own peculiar way and to her own satisfaction, and 
then went away for another; she \vorked hard, and brought 
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them in rapidly one after another ; with each one she would 
alight on the top of the mound, then look round, walk over 
it and with her jaws push one of the ends into the heap 
where she wanted it to remain, and so fix it ; as soon as she 
was satisfied with its position off she went for another, brought 
it in, and did exactly the same, ewery' bent was put in its 
proper place, and she never laid one simply down on the top 
while I watched her, 

“ These nests very much resemble those of Formica nifa 
in miniature, they are from four to six inches round tlie 
bottom, and are from two to three inches high, so that they 
are very easily detected when you once know what they are, 
and the labour spent upon them must be very great, for there 
are hundreds of bents in each, and each one is, brought and 
added separately, I found some dozen or more, all within a 
short distance, and three so close together that I could watch 
the proceedings of them all at the same time ” 

Up to the present time there had been no record of the 
manner in which the bee obtains the pieces of grass -by picking 
up loose stems or by cutting them off. 

Mr. V. R- Perkins considered that the object of the instinct 
was to hide the nest “ both from the sun’s rays, and from any 
birds, mice, insects, or other enemies that might chance to 
come across it.” Prof. Poulton hoped that naturalists would 
keep a watch on such nests together with others from which 
the covering had been removed. In this way it might be 
possible to determine the meaning of the adaptation and the 
enemies against which it w^as directed. Ur, Perkins belieAed 
that 0. hicolor was the only British species which hides the 
shell it uses. 

It was of great interest to bring together, so far as possible, 
all that is known about bees using old snail-shells; and the 
Rev. F. D. Morice had kindly selected from his collection 
nearly all the species in w'hich be had been able to find records 
of the instinct. These bees, brought for exhibition to the 
meeting, were the species in the following alphabetical list 
whose names are immediately followed by the locality and 
date at which they were captured by the ex- President, ihe 
notes of the following Hymen opt erists were indicated b) their 
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initials — Mr. Morice (F, D. M,), Dr, Perkins (R. C. L. P) 
and Mr. Hamm (A. H, H.), The numerous fine observations 
of Feiton were very kindly obtained by Mr. Morice from the 
“ Actes de la Societ. Linneenne de Bordeaux,” 1891, 1893 
1894, 1896 and 1897, and the “ Ann. Soc. Ent. France,” 1901 
and 1908. Hence the date, accompanying each of Ferton’s 
records, gave the reference to the original publication. 

Species of Osmia which are hnown to nidificate in empty sh^ls 

1. Osmia andrenoides, Spinola (Algeciras, near Gibraltar ■ 
Apr., 1905). “Very common in Central Europe and Mediter- 
ranean districts. F. D, M.” Shell-using instinct on the 
authority of Fab re, and also of Ferton who (1894) has found 
the species in a Helix of the group of pisana, and states 
(1908) that it utilises small species of Cyclost<ma and 
Helix. 

2. Osmia aurulenta, Panz. (Eleusis, near Athens : May 1, 
1912). One of the commonest British species having the 
instinct. Recorded in 1844 by F, Smith under the synonym 
of tunensis, Kirby (“ Zoologist,” vol. ii, 1844, p. 405). Smith 
here quotes Mr. Walcott of Clifton, Bristol, for Osmia hicolor 
and tunensis breeding in empty snail-shells on the downs, and 
also states that Mr. Curtis had captured O, hicolor in snail- 
shells. On p. 609 he adds that the shells were Helix ■nemoraiis 
and aspersa, and states that 0. tunensis also excavates burrows 
in old posts. 

Ferton (1893) has seen this species, “so faithful to the shells 
of the genus Helix, abandon them for a fossil Paludina in a 
better situation.” 

“ I have only found it in snail-shells and on the Devonshire 
coast at Slapton in the large shells of the whelk ! The shells 
were on the beach, and sometimes not properly clean ! The 
whelk-shells used by aurulenta were fully exposed to sun and 
rain after the cells were complete^. When I saw the bee 
using snail-shells, on the other hand, the shells used were at 
the roots of the thick vegetation forming a dense hedge-row ! 
R. C. L. P.” 

This nesting in whelk-shells is recorded, in Saunders’ book 
on Bignell’s authority, but it was Dr. Perkins who gave 
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Bigneli his infocmation and led Wm to go to Slapton on purpose 
to see the bee. 

“ Taken freely breeding in snail-shells on the sand-hills at 
Wallasey in 1865, Rev. H. H. Higgins; and similarly by 
Mr. J- T. Carrington some years afterwards” (Willoughby 
Gardner, “ Hymenopt. Aculcat. of Lancashire and Cheshire,” 
Liverpool, 1901, p. 50). 

“ This species has been bred in numbers from old shells, 
chiefly whelk, found on the Wallasey sand-hills by Mr, G. 
Arnold. A. H. H.” 

Also said by Smith to burrow in hard hanks, and by Saunders 
(“ Hymenopt. Acuh Brit. Isles ”) in the ground, 

3. Osmia halearica, Schmdkt. (Jkdma, Majorca), Snail- 
using instinct recorded by author. 

4. Osmia bicolor, Schrank, (Veyrier, near Geneva : May 1.5, 
1909). The commouest British species with the instinct. 

F. Smith’s record (1844) of this species is quoted under 
aufulenta. He also states in ” Zoologist,” vol. ii, 1844, 
p. 609, that he had seen bicolor '' entering her burrow 
formed in the perpendicular side of a sand-pit at Gravesend.” 
See also aurulenla. 

“ 0. hicolor ‘ commonly burrows in banks ’ (F. Smith), but 
I have only found its nest in snail-shells, whic-h he apparently 
considered exceptional! R. C. L. P. ’ 

See also pp. xxviii, xxix for the sli ell -covering instinct of 
this species. 

5. Osmia cyanoxanOia, Per. (Corfu; June 1, 1901). “A 
rarity. Instinct on authority of Fabre. F. H. M.” 

6. Osmia exenterata, Per. “ A Vrotosmia and the link be- 
tween Osmia proper and Hcriades. F. D. AI. Ferton (1894) 
received from Bizerta a shell of Bulunns [»S?enojFj^ni] dccol- 
him, containing 2 $9 and 3 do t)f this species. 

7. Osmia ferriiginea, Latr. (Algiers : Apr. 20-28, 1898). 
“ This species is identical with igneopurpi/rea of Costa. S. 
Europe and Algeria (not rare). F. D. M.” 

The associated snail-shell collected with (he bees by the 
Bev. F. D. Morice was identified by Airs. G. B. LongstafE and 
Mr. G. C. Robson as Helicella [flclir) virgata, I)a Costa, vat. 
aU)tt, Taylor. The shell was unfortunately imperfect, 
pace, ENT, SOC. liOND., 1. 1916 
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Felton (1897) records that this species uses all kinds of 
shells, big and small {Helix vermiculata, H. Corsica, Bulinm 
[Stenogyra] decoUatus, Cerithium provincials and Trockochlea 
articulata). He also states (1901) that it sometimes uses shells 
lying quite in the open on sand. He has not seen the work 
to the end, but does not believe that it buries the shells— 
it is not big enough 1 It, and versicolor too, often put many 
eggs into one shell, each in a separate enclosure. There may 
be as many as seven in one shell. 

8. Osmia fertoni, Per. Ferton (1891) records that this species 
chooses a shell of Helix acorn psiella, or Helix pisaiia, lying 
often quite in the open and mouth upwards, and builds in it 
two or three mud cells, afterwards plugging up the opening 
(with or without an empty chamber left below the plug) 
by a plate about 2 mm. thick, also made of hardened mud, so 
that in spite of the position of the shell water cannot lie on it 
to any depth. Then it leaves it to its fate, and the night-dews 
merely re-moisten the mud and close any cracks, etc., that the 
sun has made in it by day. 

9. Osmia fossoria. Per. Ferton (1901) records that this 
species nidificates in shells of Helix pisana var, minor and 
afterwards digs a hole in the sand and buries the shell in it. 
It digs slowly and with difficulty, carrying out the sand an 
armful at a time, held between its chin and its fore-legs. Then 
it rolls the shell “ like a barrel to the hole, tumbles it in, and 
covers it up a centimetre to a centimetre and a half deep. 
It fills the hole nearly to the brim with sand, hut takes no 
trouble to conceal it further. ('‘ Les blocs eboules soiit 
laisses tels quels ; pas de coup de rateau, pas d’apport des 
inateriauXj brins de paille ou autres, ’ etc.) 

It digs unskilfully (Ferton suggests that it has only learnt 
this work recently. No other Osmias are “ Fossors '’) ; hut 
it does the rolling-job magnificently, sometimes removiiig 
the shell over many obstacles to a suitable place 15 centimetres 
or more away, wffiere the sand is free from roots, etc. It 
stands on its head against the shell and pushes it along with 
its front and middle legs. 

10. Osmia ligulicornis, Friese (Jaffa, E. Mediterranean. 
Apr, 23, 1909). “ Using small shells on the sea-shore at 



( XXXV ) 


Jafia, accompanied by (parasite) Chryais o&ins, Buyss. Vide 
Tr Bnt* 1909, p. 4.68 : liguUcornis was 

spoken of as a ‘ n. sp.’ The Chrysid had been taken before 
by Abeille du Perren in Egypt, also in snail-shells occupied 
by another Osmia, viz. Vhotellien, Perez, which likewise 
occurs at Jaffa (‘ Memoires ’ of Ent. Soc. Egypt, 1908, p. 38). 
p. D. M.” 

11 Oswid rufd, E. “ The commonest British Osmia^ 
using all sorts of suitable cavities : pipes, key-holes, locks, 
flutes etc., have been recorded. Also in dead tree-trunks, 
posts, rails, etc., and in the mortar of walls (nail-holes) or 
in mud- walls. ' Cliffs and sand -banks ’ fde Smith. Said to 
have been found in shells of Helix 7iem oralis, fiorlensis, and 
fotnaiia in France, but I don’t think it has been recorded 
from snail-shells in this country. R. C. L. P.” 

“ The most variable British Osmia in choice of situation 
for its nidus. I have found it in holes in posts and occupy- 
ing key-holes : a common site is the .small lead overflow' 
pipe from the water cistern, which is a frequent source of 
annoyance. If the bore is too large the bee will line it 
with mud to bring it to the required size. When finished 
the end is always well stopped with mud. A. H, II.’’ 

Saunders includes snail-shells among the objects in which 
the species builds (“ Hymenopt. Acul. Brit. Isles ’’). 

12. Osmia rufigaetra, Lep. (Algiers : Apr. 30, 1898). Lepell. 
de S. Fargeau says (‘ Hist. Nat. Ins.,’ II, P- 324), ‘ Cette 
esphee est encore une de celle.s qui font leurs mds dans des 
coquilles.’ He says also (p. 322) of 0. iunensis, ‘ une de celles 
qui font dans les coquilles du genre helices lea nids que nous 
avons decrits dans Phistoire des gastrilegides,’ i. e. on p. 303 of 
this same vol. II, ‘ Hist. Nat. Ins.’ (Suites a Buffon). F. O, W.-’ 

13. Osmia rufokirUi, Latr. (Corfu : Apr. 22, 1901 ; Chmsi, 
Central Italy : May 7, 1908). “ The Chrysid Chrysis dichroa, 
Dhlb., often occurs with rufohim in snail-shells. Kufohirta 
is one of the commonest and most widely distnbuted species 
on the Continent, but is not British. F. D. M. 

The associated shell from Corfu was identified by Mrs. 
Longstaff and Mr. Robson as Pmmtias {CAjciostmna) elega^ie, 
Muller. 
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Ferton (1894) has found a number of Helix ericetorum and 
carthusiana containing each a single cell occupied by an adult 
O. rufokirta. At Marseilles he saw a rufokirta roll a small 
em'pty shell of a Helix sp. ( 1 Xerojphila group) to a large tuft 

touffe ”) covered with dead leaves, etc., 2*20 metres off. 
On the way it took half an hour’s rest. Reaching the tuft, 
it surmounted with difficulty all sorts of obstacles, stones, 
sticks, leaves, etc., till it reached a suitable spot; then it 
carefully turned the shell mouth downwards, and retired for 
a rest before proceeding to clean and provision the shell. It 
was hidden two centimetres deep under a pile of leaves, in 
which was left an opening equal to about the diameter of the 
shell, making communication between the hiding-place and the 
world outside. On the other hand, Ferton records (1897) 
that the species, which is common at Bonifacio, does not 
trenerallv behave like the individual observed above at 
Marseilles, but as often rolls shells after provisioning them. 
It utilises Cyclosloma elegans, also (at Poitiers) Helix 
cyzicensis. 

14. Omiia spimdosa, Kirby (Swanage : July 20, 1900). 

H. M. Hallctt has very lately recorded finding this sp. 

in a snail-shell (I believe in Trans, of the Cardiff Ent. Soc.). 
F. D. M.” 

15. Osmia {Proiosinia) stelidoides. Per. “A Protosmia like 
exenterata. F. D. M.” 

Ferton (1908) states that this species nidificates in a Helix, 
at Tebessa, Province of Constantine, Algeria. 

16. Osmia tricornis, Latr. (Nimes, S. France: May 6, 1910), 
“ Common in S. Europe. Instinct on the authority of Fabie. 
F. D. M.” 

17. Osmia versicolor, Latr. (Island of Zante : May 21, 1901). 
' Viridana, Moraw. (cited by Fab re), is considered by Ducke 
to be a var. of versicolor, but Ferton emphatically denies 
this. F. D. M.” 

Ferton (1901) states that this species utilises the big shells 
of Bulinms [Stenogyra] decollatus. It does not roll these 
about (being far too large), but is content to choose a shell 
more or less hidden already, for example, in a crack or a 
tuft of grass. 
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Sfedes of Antkidium which are hiowm to nidificate in empty 
shells. 

1. Antkidium bellicosum, Lep. (Montserrat, near Barcelona, 
July 9, 1904). Not very common. Instinct on the 
authority of Fabre. F. D. M.” 

Ferton records (1901) that it uses the large shells of Bulimus 
[Stmogyrail decolMus in the same manner as Osmia versicolor. 

2. Antkidium septemdentatum, Latr. (Delphi, Greece : May 
12, 1912). “Abundant all over Continent and in K. Africa. 
Instinct on authority of Fabre. F. D. M,’* 

Ferton (1908) has seen this species in July closing its nest 
in Helix vermiculata “ cachee dan.s le pied d’une touffo,” at 
Bonifacio. 

3. Antkidium sticticum, Lep. (Narbonne, S. France : Apr., 

1903). “ Very common in snail-shells in Algeria. F. D, M.’’ 

The specimen from Narbonne was accompanied by a shell 
determined by Mr. G. C. Kobson as probably Iberus {Helix) 
catseolana, Fer. The shell .still contains a bee. 

Vespidae which nidificate in empty shells. 

Ferton (1901) also records that certain solitary Wasps 
occasionally nidificate in snail-shells, viz. Odynerus gallicus, 
Sauss.; also Odynerus mauritanicus, Lep., in Helix candi- 
dissima var. major (Ferton received specimens from IMecberia, 
Province of Oran, Algeria). 

A few years earlier (1896) Ferton published the following 
records of species of Odynerus 

Odynerus alpestris, Saussure, utilises by preference Helix 
“of the group candidissima.’^ Ferton has obtained it him- 
self from Cyclostoma sulcatum (conical shells), Helix aspersa. 
Helix aperta , — a broken shell being cliosen. Entire, it would 
have been inconveniently large, unless the inner part only 
were used. 

Odynerus abdelkader, Saussure, an Algerian species obtained 
once only from Helix cyziceims. 

Odynerus crenatus, Lep. Two males obtained from Helix 
aspersa at Toulon, France. 


Fabre’s charming notes on the uidification of Osmui and 
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Anihidnim have not as yet appeared in this country, and 
as it seemed very desirable to place them beside the observa- 
tions of Ferton and the English Hymenopterists, Mr, E. A, 
Elliott had kindly prepared the following translation : — 

J. H. Fabre, “ Souvenirs Entomologiques/’ 3me serie, 
1866, pp. 341 et. seqq. 

(bT.B. The specific names are mostly French translations 
of the Latin names, and are here given in French. Tlie 
scientific names have been added by the Rev. F. D. Morice.) 

Les Osmies. 

The author mentions the use made of the great Arundo 
do-nax for fences, sheltering gardens, etc., against the mistral, 
and for trays used for breeding silkworms. He mentions his 
unsuccessful search for Osmia nests in the vertical reeds, and 
explains that these would expose the nests to wet from rain 
entering the open end and disintegrating the clay stopper. 
He then states that Osmia tricorne [Osmia tricornis, Latr.] 
utilises any such hollow reeds when found in the horizontal 
position. 

“ Other localities suit Osmia tricorne, which appears to me 
willingly to accommodate itself to any place of concealment, 
provided that it satisfies the requirements of width, solidity, 
hygiene and quiet obscurity. The most original dwelling I 
know of is in old shells of snails, especially of the common 
Helix aspersa. On the slope of hills planted with ohve trees, 
let us visit the httle retaining walls, built of dry stone and 
facing south. From the crevices of the tottering masonry we 
may collect old snail-shells, filled with earth to the level of 
the orifice. The family of Osmia tricorne is established in the 
spiral of these shells, subdivided into chambers by partitions 
of clay. 

“ Let us examine the piles of small stones, especially those 
resulting from the labours of the stone-breakers. There 
frequently the Field Mouse has established himself, and on a 
couch of green sward, nibbles acorns, almonds, and stones of 
the olive and apricot. The rodent varies his diet; to oily 
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and farinaceous food, he adds the snail. When he has left, 
there remains under cover of the stones, mixed with the 
remnants of his other victuals, an assortment of empty shells, 
sometimes so numerous as to remind me of tlie piles of snail- 
shells, which, having been prepared aux epinards- and eaten 
according to the ritual of the country on Christmas Eve, are 
next day thrown out by the housewife outside the barn. 
Here is, for Osmia income, a rich collection of apartments, of 
which it does not fail to take advantage. And even if the 
conchological museum of the Field Mouse is wanting, these 
same stones serve as a refuge for snails which live and die 
there- So, if we see Osmias entering the crevice.? of old walls 
and piles of stones, their occupation is evident; they exploit, 
for apartments, the dead snails in these labyrinths. 

“ Less widely distributed, Osmia cornne [Osmia cornuia, 
Latr.] may also be less industrious, that is, less rich in the 
variety of its establishments. It appears to disdain empty 
sheila. The only dwellings I know of are the reeds of the 
trays and the forsaken cells of Anthopkora ci masque [A. 
fulvitarsis, BruUc, of which personaia is a synonym]. 

“ All the other Osmias whose nidification is known to me, 
work with a green cement, a paste of chewed- up leaves; also 
all, except Osmia de Latreille [Osmia lufyeilhi. Spin.], are 
destitute of the corniculate or tubcrculatc armature possessed 
by the kneaders of clay. I should much like to know what 
plants are used in the preparation of the cement; probably 
each species has its preferences and its little professional 
secrets ; but up to the present my observation.? have revealed 
nothing of these details. By whatever worker prepared, the 
cement has alway.s the same appearance. When fresh it is 
always of a distinct dark green. Later, especially where 
exposed to the air, it turns to the colour of dead leaves, to 
brown or earth-colour, no doubt owing to fermentation, and 
its origin from leaves becomes unrecogni.?abie, The uniformity 
of the material for the chambers must not lead us to .suppose 
uniformity of dwelling; on the contrary, this varies greatly in 
different species, with a strong predilection, however, for 
empty shells. 

“ Osmia de Jjaireille [0s7vi(( Infreillei, Spin.], in company 
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with Osmia tricorne, exploits the vast constructions of Ckalico- 
dcnne des hangars. [Not Ckalicodoma muraria. The species 
meant is said elsewhere by Fabre to be C. pyrenaica, Lep. « 
pyrrhopeza, Gerst.] It finds the superb cells of Anthophora 
d masque [personata, i. e. fuh'itarsis, BruUe] much to its liking; 
it gladly establishes itself in the hollow of recumbent 
reeds. 

“ I have already mentioned Osmia cyanoxaniha, Perez, 
w'hich selects for its domicile the old nests of Chalicodmne des 
galets. [This is C. muraria apparently. Fab re also calls it 
“ Chalicodome des mu rallies. La Ma 9 onne qui batit sur les 
galets.” See p. Ill of the same volume of “ Souvenirs.”] 
Its closing plug is of a strong concrete, composed of pretty 
large bits of gravel embedded in the green paste; but for the 
interior partitions the cement alone is used. Since the door 
of the dwelling, situated in the curve of a dome which does 
not give any protection, is exposed to the inclemency of the 
weather the mother has to ^ provide for its defence. The 
danger, no doubt, inspired this gravel concrete. 

“ Osmia aurulenta, Latr., absolutely demands dead snails 
for its dwelling. Helix nemorale, Helix des gazons, and, above 
all, Helix cfuigrinee {H. aspersa), with its more spacious spiral, 
distributed here and there among the herbage, at the foot of 
walls and rocks exposed to the sun, habitually furnish its 
dwelling. Its dried cement is a sort of felt abounding with 
short white hairs. It must come from some plant with downy 
foliage, perhaps a Borage, rich both in mucilage and in hair.'i 
suitable for its felt. 

“ L'Osinie rousse [Osmia rufohirta, Latr.] has a penchant 
for Helix nemorale. and Helix des gazons, where I have seen it 
take refuge in April when the north wind blows. Its work is 
not as yet thoroughly^ known to me. It is probably’ very like 
that of 0. 'auriile)i<ta. 

“ The delicate Osmia viridana, Morawitz, lodges in the spiral 
staircase of Bulinia radiaia. It is very elegant, but very 
small, aud the greater part of the dwelling consists of the green 
cement stopper. There is just enough room for two. 

“ Osmia andrenoides, Latr., so unique [L e. in this genus; 
but here Fabre is not quite correct, for there are a few others], 
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with its D^ked, red abdomen ^ nests apparently in Helix CLS'petsdf 
from whence I have taken it seeking shelter. 

“ Osmia versicolor, Latr., establishes itself in Helix nemoralis 
almost at the bottom of the spiral. 

. “ Osmia cyanea, Kirby [i. e. Osmia caerultscens, L.], appears 
to me to accept very varied lodgings. I have taken it from 
old nests of Chalicodome des gale, Is [C. muraria\ from galleries 
excavated in banks by Colleies, and from holes made by some 
unknown borers in dead willows. 

“ Osmia morawitzi. Per,, is not uncommon in the old nests 
of Chalicodome des galets, but I suspect it of having other 
lodgings- 

“ Osmia tridenlata, Duf. et Per., makes a dwelling for itself. 
With the point of its mandibles it bores a channel in a dry 
bramble, and sometimes in the elder [Sam,bucus ebulus]. To 
the green paste it adds a few scrapings of the excavated pith. 
Its methods are shared by Osmia detriUi, Per., and Osmia 
parvukt, Duf.” 

It would be of extreme interest to ascertain how far the 
shell-using instinct follows other characters and whether it 
is to be most reasonably explained by derivation from a 
common ancestor. Taking Osmia as a whole it is at present 
hopeless to attempt to estimate the proportions of the shell- 
using species, but of tbe ten British species we find in the above 
list records of the instinct in four. It is desirable to set down 
the nidification, so far as it Is known, of the remaining six : — 

1. Osmia caerulescens, L, “ Posts, dead stumps, etc., 
and commonly in the mortar of walls and mud- walls. ‘ Some- 
times in hard sandbanks ’ fide Smith. R. C. L, P.” 

“ Nests in old posts, choosing a ready-made hole, when 
available. A. H. H.” 

2. Osmia inermis, Ztt. {parieiim. Smith, Saujid,, etc.}. 
“ The cocoons of this species, according to Smith, are attached 
to the lower surface of stones which have a hollow space 
beneath them, he once had a stone with 230 cocoons under 
his observation, the bees from some of the cocoons did not 
emerge for three years after the stone was found ’ (Saunders, 
“ Hymenopt. Acul. Brit, Isles,” 1896, p. 334). 
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“ ‘ Attaches little masses of pollen and honey to the under- 
side of a stone or slate lying on the ground and having a hollo'w 
space beneath ’ (Smith). A mountain or northern species 
recorded as parietina by Smith. R. C. L. P.” 

• “ The true Osmia parietina, Curtis (nec Smith, etc.), is also 
a British species {Vide Edw. Saunders in Ent. Mo. Mag. 
Sept. 1906, p. 205). I have it, but do not know how it 
nidificates. F. D. M.” 

3. Osmia leaiana, Kirb. {fulviveniris, Auct. Brit.). Nidifica- 
tion similar to caerulescens. Dr. R. C. L. Perkins describes 
this bee as an inexpert leaf-cutter of old and yellow leaves. 

“ The ‘ cutting rose-leaves in an irregular manner’ which I 
recorded under O. fidviventris (i. e. leaiaTia) and suggested 
was a primitive state of the Megachile habit many years 
ago, is that described by Fabre in the passage beginning 
‘ All the other Osmias, etc.,’ on p. x x xix. The portions cut out 
from the rose-leaves by leaiana were chewed up and formed 
the paste or cement between the cells. Fabre says when 
fresh it is ‘always green,’ but this could not have been the 
case with that of the bees I watched cutting and chewing 
the rose-leaves, as I particularly noticed they always choose 
the decayed or discoloured leaves, never green ones 
R, C. L. P.” 

4. Osmia leucomelana, Kirb. “ Generally makes its cells 
in bramble stems, but last spring (May 1893), I found it rather 
freely, burrowing along the side of a sandy road on Woking 
Common ” (Saunders, p. 338). 

“In buried decayed wood; in dead stumps, or decayed 
wood above ground ; in hollowxd-ont (dead) bramble stems. 
Fide Saunders in the ground (sandy), but when I have seen the 
bee go underground there has been decayed wood beneath the 
surface — often a root. R. C. L. P.” 

5. Osmia pilicorms. Smith. “ Dead stumps, or detached 
pieces of dead wood lying on the ground, or in dead branches 
of growing trees. R. C. L. P.” 

“ I once took a $ entering a hole in a piece of dead wood 
lying on the ground. A. H. H.” 

6. Osmia xanthomelana, Kirby {atricapilla, Curtis). Most 
of the descriptions of the nidification of this species — perhaps 
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all— seem to have been derived from 0. R. Waterhouse's 
observations near Liverpool in 1835 (“ Zoologist,” vol, ii, 
1844, pp. 403, 404). Inasmuch as the copied descriptions are 
greatly contracted and omit important details, it appears 
desirable to append a full account in the words of the discoverer. 

G. B. Waterhouse states that he found ouly females of 
atricapilla at the beginning of June, 1835, “ in tolerable 
abundance, flying about a }ngh bank by the riverside, near 
Liverpool.” He then found a bee constructing a cell in a tuft 
of dry grass on “ a projecting part of the nearly perpendicular 
bank, where the soil was of a light nature. Most of the cells 
were deposited at the roots of dry grass, the lower part of each 
cell being generally inserted in the soil, and the upper part 
exposed. In a perfect nest the cells were never detached, 
but always two or three, and sometimes five or six, w'ere joined 
side by side. In some instances I have found the cells about 
an inch under ground, in a little chamber, which had appar- 
ently been excavated for their reception ; the entrance to this 
chamber was only sufficiently large to allow free access to the 
bee. 

“ The cells are constructed of mud ; the outer surface is 
irregular, the inner perfectly smooth, reminding one of a 
swallow’s neat. Each cell is about five lines in length, and 
nearly egg-shaped ; there is, however, a slight approach to 
the cylindrical form towards the upper end, which is truncated, 
and is closed bj^ a lid, the upper surface of wffiich is concave. 

“ In the newly-formed cells, wdiich could be distinguished 
by the upper part being damp, there was always a small round 
hole in the lid, about the size of a pin’s head. Tliis 1 imagined 
was left by the insect, that it might insert additional food 
previous to the final closing of the lid; they already had some 
food in them. 

“ The food deposited in the cells for the larvae, consists, 
as in most of the Apidae, of honey, with but a small admixture 
of pollen. The honey must have been chiefly collected from 
Lotus comiculatus, that being almost the only plant on which 
I observed the bee to settle,” 

It will be observed that tho usual description of the form 
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of the cells as “ pitcher-shaped ” is hardly borne out by the 
original account, and that no mention is made of the mud 
being “ mixed with small pebbles ” as stated by Smith 

Brit. Bees,’' 2nd Ed.). 

It is to be observed that all six species, except the last- 
named, employ ready-made holes or covered spaces, or 
excavate in very soft material, possessing in a more generalised 
form the same kind of instinct as that of the shell-using species. 
Furthermore, all the four British species in which the instinct 
has been recorded, except s'pinulosa, of which very little is 
known, are described as also making use of other holes for 
nidifi cation and thus possess the generalised form of the 
instinct as well as the specialised — a necessary combination for 
any shell-iising species reaching a locabty where snails are 
not readily to be found. Even })icolor, with an instinct as 
complex and specialised as any known in the genus, is said 
to burrow in banks. 0. rufa, so commonly known to possess 
the generalised instinct in this country, is said to seek shells 
in France, but such an interesting example of geographical 
modification requires confirmation. The Rev. F, D. Morice 
thinks that there must be a mistake due to the confounding 
of rufa with ru/o/iirto, '- Fabre’s “ VOsmie rousse.^' 

The fact that both Osmia and Anthidmm, include species 
with the specialised instinct led me to ask Dr. Perkins whether 
a common ancestry was the probable explanation. He kindly 
replied as folio \ys 

"'Osmia and Anthidium are not really closely allied: 
though belonging to one family {Megackilidae) they represent 
different sub-groups. Both genera are of huge extent and 
evidently not really single genera. Osmia is particularly 
composite, and the name as at present in general use rather 
represents ‘ Pajnlio ’ when this name comprised Pieris, 
ColiaSt etc., etc., as well as Papilio. At least, that is my 
opinion. In some respects Anihidiurn more nearly approaches 
the leaf-cutters {Megachile). The similarity in choice of 
nesting-place (shells) of several species of each genus evidently 
does not indicate a structural affinity — it is not even a constant 
habit in the case of some species. 
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“ Our only AntUdium is well known often to select the 
boring of some Longicorn beetle for its cells, but I have seen 
it burrow in the decayed beam in a greenhouse and in great 
plenty in the soft (from age) mortar of the aide of an old house 
in Suffolk. I have not seen any record of this species utilising 
snail-shells.” 

The Rev. F. D. Morice also informs me that it has been 
recorded from hollow stems of Heracleum spondyliuju. 

When the true affinities of the various groups of species in- 
cluded in Osm^have been determined on structural characters, 
it will be possible to decide how far the shell-using instinct 
goes back to a common ancestry, an investigation in which it 
is hoped that the present collection of records may assist. 

The Rev. F. D. Morice followed with additional remarks 
on some of the species exhibited, Kspecially as to Anthidium 
hellicosum, Lep., and 7-detUatum, Latr., he mentioned a sugges- 
tion he had formerly made (Tr. Ent. Soc, Presidential Address, 
Jan., 1913) that there might bo a connection between the two 
facts (1) that, contrary to the usual rule, in these and other 
large Anthidium spp. the male is larger than the female, and 
(2) that such species habitually nidificate in ready-made tubes 
{snail-shells, stems, etc.) of limited dimensions. Too great 
size would clearly be especially disadvantageous to the $ 
in such cases, because she would be unable to enter far enough 
into any but the largest of such receptacles to line and provision 
them for the reception of her offspring, whereas the o need 
never again enter a tube after emerging from that in which 
he had originally hatched out. 

In this connection he now referred to a statement he had 
lately come across in J. H. Fabre’s Souvenirs ” that shells 
utilised by the above Anihidixim .spp, contain either one only, 
or two chambers at most, the inner chamber in such cases — 
owing to the spiral form of the shell — being of course the 
smaller. If, as happens in about half the cases observed, the 
two tenants of such a shell are of different sexes, it seems to 
be a rule without exception that the inner (smaller) chamber 
shall contain a $, and the outer (larger) one a <?, 

In answer to a question from Dr. Chapman, he said that 
these observations did not apply to the genus Osmia, 
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Mr. SiCH inquired whether different species of Osmia 
utilise different species of shells. Mr. Mobick replied that 
they did so to some extent, and Prof. Poulton instanced 
0. bicolor, which chooses the shell of Helix nemoralis. 

Two Species of Butterflies from Waziristan, — M r. G. 
Talbot exhibited on behalf of Mr. J. J. Joicey : — 

Synchloe lucilla, But!., a pair taken by Major Peile, I.M.S,, 
at Miranshal, Tochi Valley, North Waziristan, India, in March 
and April 1915. These were taken during operations against 
the Zadran (Afghan) marauders. Major Peile says : “ I 
noticed lucilla common about the atone sangars vacated hy 
the enemy, and three days later managed to secure some 
examples there. Most examples were a little w'orn— and 
females very rare, only four captured — but some were in very 
fine condition. They frequent almost barren hills covered 
wuth rocks and stones, most difficult hunting-ground, and one 
cannot go anywhere in these parts without an armed escort.” 

YptJmfia holanica, Marshall, taken at the same place, being 
a new district for this rare species. 

Mimetic Grouping of Insects. — Dr. C. J. Gahan read the 
following letter which had been addressed to him as Keeper 
of the Entomological Department of the British Museum, and 
said it was very interesting not only in itself, but as a quite 
independent account of a phenomenon which had been dis- 
cussed more than once at meetings of the Society. This 
phenomenon was first described by Dr. J. W. Gregory in his 
book on “ The Great Bift Valley,” and formed the subject of 
a paper by Mr. S. L. Hinde in the Transactions of the Society 
for the year 1902. Although Mr. Hinde had never seen the 
insects arranged definitely in the manner described by Dr. 
Gregory, it ^vas clear that they are to be seen so arranged, 
though perhaps only very rarely. We had now the testimony 
of Mr. Stokes, as well as that of Dr. Parsons in relation to a 
West African species, in confirmation of the account given 
by Dr. Gregory : — 

“ Mar. 9, 1916. 

“ Dear Sir, 

“I have just received from my son, Capt. M. Stokes, 
F.R.G.S,, who is serving in East Africa, somewhere near 
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Kilimandjaro, an account of what appears to be a very 
remarkable instance of insect mimicry. These are bis words : 

‘ At first sight I saw a plant with violet blossoms and red to 
orange buds or seed-pods— the pods being at the tip and 
flowers lower down. The whole thing shaped like a long 
stalk of hyacinth. There were several such stems, each with 
the “ flowers ” and “ pods ” regularly and naturally grouped 
at proper intervals round the stems. 

“‘I plucked the “hyacinth,” and each flower and pod 
bopped or flew away. They were grasshoppor-like creatures 
with feathery wing-cases (the larger being about 1 inch long), 
and they had so arranged themselves round a bare stalk — all 
head-downward s— that the intervals between individuals, 
groups j and shading from violet to orange were perfectly 
observed. Cases of wonderful imitative markings in indi- 
viduals are limitless here, but this is the first cdUeclire arrange- 
ment of cieaturesj of various colours, shapes and sizes, into 
one definite system that I have ever seen or heard of. Several 
of us examined them after I had pointed out these “ flowers ” 
^rowing on the banks of the Tsavo River.’ 

“ I am, sir, 

“ Yours faithfully, 

“ F. G. Stokes.” 

Relationships in the Genus Heliconius. — Dr. H. 
Fltbingham gave a short abstract of his paper on “ Specific 
and Mimetic Relationships in the Genus Heliconius” illustrated 
by several coloured lantern slides. He pointed out that 
previous work on this remarkable genus had taken into 
account external features only, and that anatomical study 
revealed some interesting points in connection with the 
specific relationships. Though the structure of the male 
armature was not in every case so valuable an aid as in the 
genus Acraea, yet it did show many remarkable features, 
which, taken in conjunction with gradations of pattern, 
supported the view that the number of good species in the genus 
should be reduced by about 50 per cent. Illustrations of 
certain remarkable intermediates from, the Tring collection 
showed that there could be very little doubt that the whole 
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o£ the “ Melpomeneformes ” and “ Cydnoformes, with the 
possible exception of H. packinus, were forma of on© species, 
whereas forms of Section II of the genus seemed to he 
their models, and certainly belonged to several different 
species, thus recalling the mimicry of several species of 
Planema by forms of one species of Pseudacraea. He explained 
that the subject was rather complicated, and it was impossible 
to do justice to it in the short time available that evening, 
but the various aspects of the matter were dealt with at 
length in the complete paper which he hoped would shortly 
be published. 

In connection with this exhibit Mr. W. J- Kaye showed four 
large cabinet drawers of Heliconius species, three of which 
contained what might ultimately be proved to be forms of 
the extraordinarily variable species melpomene. Such were 
amary^liSf nawui, aphrodite, amandus, heurippa, xenoclea, 
plesseni, niepelti, rubripicta, besides a number of other forms 
from Para, such as thelxiope graduating into aglaope] while 
a series of aglaope from East Peru was more or less con- 
stant A fourth drawer contained a very large number of 
what were probably all forms of erato, which might be looked 
upon as the companion species of melpomene, for forms of the 
one were invariably accompanied by forms of the other. 
The forms included microclea, notabilis, Jeyeri, ocima, elylus, 
obertkuri erylkraea, ndulrica, callycopis, hydara, and a com- 
pletely intergraded series from Bast Bolivia of forms horn 
venuslus to sanguineus, anactorie, phyllidis, amatus,und a single 
red blotched form very similar to melpomene, and practically 
only distinguishable by the secondary sexual character on the 
underside of the forewing. 

Scent-scales and genitalia in forms of Pibeis napi, 

Dr p A. Dixey showed upon the screen ontlme 

drawinga of scent-scales and genitalia from various fornui of 
P. navi, Linn. ; remarking on tkem as follows 

“ Some little time since, I was asked by Mr. C. B. WiHiam 
to examine the scent-scales of males which had tee" I)™ 
from eggs laid by a female br^oniae. in order to see wbeth. 
they would show any recognisable difference from those of 
the ordinary form of mpi. The scent-scale of nop., tboogt. 
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somewhat variable, is easily distinguished from that of other 
members of the genus, e. g. rapae and canidia. It is roughly 
cordate, broad at the base, and narrowing more or less abruptly 
into a distal portion, the sides of which are usually parallel. 
The base is furnished with well-marked cornua, which are 
generally inclined to one another, and frequently cross behind 
the stem wjpch unites the lamina with the accessory disc. 
The latter structure is moderate in .si^e and somewhat chestnut- 
shaped in outline. 

“ On examining Mr. Williams’ specimens of hryoniae, I found 
that in one of them the scent-scales could not he distinguished 
from those of an ordinary English napi. In another, however, 
the proportion between the proximal and distal portions of 
the lamina was very different, the latter being much broader 
than in the usual form. The third specimen wa^ intermediate 
in character, but on the whole tended towards the normal. 
The only conclusion that could be come to was that there was 
no specially distinctive character attached to the scales of the 
form hryoniae. 

“ It occurred to me, however, that it might be interesting to 
widen the outlook by examining scales from specimens of 
P. napi from various localities, in order to gain some idea of 
the limits of individual variation in these structures, and also 
to ascertain, if possible, whether such variations as exist could 
be correlated with others, e. g. in the genitalia, or wnth con- 
ditions of topography. 

“ I soon found that the great comparative breadth of the 
distal part of the lamina, which was apparent in one of the 
specimens of hryoniae, was carried to an even greater extent in 
a specimen from Algeria, and perhaps more strikingly still 
in one from Cannes, The Algerian specimen is also remarkable 
for the great development on many of the cornua of a curved 
spiny process, an indication of which is visible in a few of the 
hryoniae. This last feature may also be seen in the scales of 
a specimen from Crieff, in Scotland ; here also a broadening 
of the distal part of the lamina is evident ; while in a second 
specimen from the same locality, the relative proportions are 
very nearly the same as in the second hryoniae. 

“ Other continental specimens do not differ from the English 
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form. So far from following the broadened contour of the 
specimens from Algeria and Cannes, those from Belgium, 
Switzerland, Spain and Greece might have been captured 
in our southern counties for anything that their scent-scales 
show to the contrary. The same may even be said of a speci- 
men from the Tian Shan, though here, perhaps, there is a slight 
broadening of the distal portion as in some of |he hryoniae. 
Altogether it does not seem possible to attach any geographical 
significance to these variations of outline. 

“ My friend Dr. Eltringham has been so good as to make 
preparations of the genitalia of all the forms that I have 
mentioned, and also to prepare outline drawings of them. 
These I will show upon the screen in the same order as the 
corresponding scent- scales j and I think it will be seen that 
they are even more uniform in type than the scales, and that 
it is difficult, or perhaps impossible, to detect any correlation 


between such variations as do exist in the two structures. 

“ There are certain forms which are acknowledged to he 
closely related to F. napi, and which indeed might without 
much violence be regarded as conspecific with it. I refer to such 
forms as P. oleracea, Harris, of North America, and P. mehfe, 
Menetr., from Central and Eastern Asia. All these have 
scent-scales of the napi form, though in some, as in two speci- 
mens which I think must rank as melete, from Thundiaui on 
the borders of Kashmir, and the Island of Tsu-Shima respec- 
tively, the accessory disc is enormously large in comparison 
with that of other allied forms. A specimen from Japan, 
which corresponds perhaps with ajaka of Moore, has a scale 
like that of a napi from Spain ; wdiile oleracea from Vancouver 
has a rather narrow but quite liapi-like scale with a strong 
tendency to the formation of spiny prolongations to the 
cornua I am again indebted to Dr. Eltringham for prepara- 
tions and drawings of the genitalia of these forms. There is. 
I think, nothing to distinguish them from those of P. wopi. 

“ I have found in many cases that there are constant differ- 
ences between the shape of scent-scales according to their 
position on toe- or hind-wing. In order to “vo.d err« 
rising from this source I have in all instances except bo fct 
P napi (Oxford), taken the scales from the same situatioa, 
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i, e. the centre of the fore-wing, ft should be mentioned 
also that all these examples are drawn to the same scale 
“ In spite of the differences that can be observed in the sccnt- 
scales that I have shown, I am quite confident that I could 
pronounce any of them without hesitation to belong only to 
the napi group. The scent-scale of rapae and its near relatives 
though generally resembling that of napi, is always dis- 
tinguishable. Still more easily so is that of hra^sicae and its 
associated forms. By the kindness of Dr. Eltringham I am 
also able to show that the genitalia of both rapae and hrassicae 
show quite distinctive features when compared with any of 
those of napi.’’ 

Dr. Lonostaff observed that he had detected the verbena 
scent peculiar to P. napi, both in oleracea and melete. 


Wednesday, May 3rd, 1916. 

The Honble. N. Charles Rothschilo, M.A,, F.Z.S. 
F.L.S., President, in the Chair. 

Election of Fellows. 

Messrs. Leonard Charles Box, F.R.H.S,, Dominion 
Experimental Station, Fredericton, New Brunswick, and 
Leonard Spencer Tatchell, Heath wood Road, Bourne- 
mouth, were elected Fellows of the Society. 

Exhibitions. 

A Question concerning the hatching of eggs of 
Stegomyia fasciata.— Mr. Bacot, in introducing this sub- 
ject, gave in brief outline an account of some experimental 
work carried out in Freetown, West Africa., dealing with the 
hatching of eggs of this mosquito— full details of the experi- 
ments and their results being published in his Report to the 
Yellow Fever Commission. He pointed out that in addition 
to the well-known ability of the eggs of Sfegomijia fasciata 
to retain their vitality when dried, that they were subject to 
periodic hatching when actually immersed in water. Dnder 
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certain conditions the hatching oi a batch of eggs might be 
spread over two or three months, the fully developed larvae 
within the eggs awaiting the bccurrence of some stimulus before 
breaking out of the shell. A fall in the water temperature 
of about 7° to 10° F. acted as a stimulus, but usually only 
on a moderate percentage of the resting eggs. The addition 
of foul, contaminated water to the breeding-pans afforded a 
mucb more comprehensive stimulus. 

A research, in which Dr, E. E. Atkin joined, carried out at 
the Lister Institute since Mr. Bacot’s return from West 
Africa — a full account of which it is hoped to publish shortly 
— threw' further light on the subject. It showed that, under 
sterile conditions, the eggs very generally though not in- 
variably failed to hatch, until the water, or the medium in 
which the eggs were resting, was infected by living organisms. 
Various reagents failed to produce a corresponding effect, nor 
w'as a bacterial filtrate any more effective than a culture killed 
by heat. 

Mr. Bacot showed tubes containing eggs that had been 
sterilised, and had remained for a month without hatching in 
sterile distilled water, to which 15 per cent, of the filtrate of 
a culture of Bacillus coU had been added. He demonstrated 
that the addition of a minute quantity of yeast organisms from 
a culture tube caused the eggs in one of the tubes to hatch 
within 10 to 15 minutes. In a duplicate tube, which had 
been infected by a species of bacteria shortly after the be- 
ginning of the experiment, the eggs had hatched, and this 
tube now contained a number td dead adult mosquitoes which 
had been bred out. 

The question to which an answer was sought was the exact 
nature of the stimulus exerted by the organisms and the 
manner in whicli it affected the larvae lying within the eggs. 

In answer to questions by the President, Mr. Bacot said 
(1) that the ova w'hen laid in dirty water became covered with 
bacteria, and that by sterilising the ova he meant clearing 
the shell of such bacteria ; (2) that the larva could live in the • 
dried egg for upwards of 8 months, and had been stated to 
be able to do so for 18 months, while in water they might lie 
as long as 5 months without hatching. 
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Various suggestions were made in answer to Jlr. Racot’s 
main question by Mr. Green, Prof. Poulton, Rev. 
<}, Wheeler, Drs. Chapman, Cockayne and Eltrinoham, 
and Mr. H. Willoughby Ellis gave reasons for ruling out 
any possible electric agency in the matter. 

Bgglaying of Trichiosoma tibialis, Steph.— Dr. T. A, 
Chapman exhibited living specimens of the Sawfly Trichioaonia 
tibialis, Steph,, and eight eggs laid under the cuticle of haw- 
thorn leaves, and read the following notes : — 

I had this morning the pleasure of watching some speci- 
mens of Trickiosoma tibialis, Steph. (our common hawthorn 
species), laying their eggs. Broadly, their proceedings were 
the same as I observed in the sallow species, as reported 
in our .Transactions, vol. 1914, p, 173. 

The process was very rapid, varying apparently according 
to whether the leaf selected was very soft and succulent, or 
slightly more mature. Though all the leaves available were 
very young the oldest of them, whether accidentally or not, 
were not selected. 

The greatest delay was, occasionally, in making an entry, 
half a minute being taken in one instance, less than half a 
minute for the complete direct penetration (as in fig. 4, P). 
XIII, 1914), and 15 to 20 seconds from that to the com- 
pletion of the excavation (fig. 6, same plate); a rest then 
occurred of about 8 to 10 seconds, then recurred the same 
movements, as of cutting, with retreat of the terebra to the 
position of PI, XV, fig. 10, and the simultaneous appearance 
of the egg as if from nowhere. 

The progress of the supports was always steady and uni- 
form, with no to-and-fro action, but the saws were constantly 
moving rapidly to and fro, i. e. as one advanced the other 
retreated. The extreme tips of the saws passed decidedly 
further behind the supports than shown in luy figures of the 
sallow species, and consequently the strip of pocket cut 
behind the supports (as seen in figs. 2, 3, 4. Pi. XIII) were 
decidedly wider than in the sallow species. In the entry 
(up to position fig. 4) the cutting was entirely done by the 
ends of the saws, by which I mean their cutting margins, 
beyond where the terebra begins to narrow. From position 
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figs. 4 to 6 the cutting was chiefly done by the forward 
margin. 

The entry was usually on the upper surface of the leaf 
almost but not q^uite at the actual margin. During the short 
time I watched them an accident happened them that I had 
never seen occur in the sallow species, but in this case it 
actually happened three or four times. The fly appeared to 
believe that all was going well, and, from what I observed 
I thought so also, until position fig. 4 was reached, when it 
proved that the wliole movement was not in the leaf, but 
on its surface, when the fly discovered the error and desisted. 
The leaf must have been quite glabrous and with a slightly 
sticky, gummy surface to render this possible. 

From what Sir. Morice told us on March Ist as to the 
differences in the saws of the tw^o sections of the Tiichiosomas 
represented by these two species, I half expected to find some 
difference of procedure between these two species, hut it turns 
out that they are precisely identical, except in a few quite 
trivial details. 

I exhibit a spray of hawthorn with some of the eggs laid 
this morning. In one instance a fly laid an egg in a leaf in 
which it, or another, had previously oviposited, and the 
second pocket encroached on the first. I happened to be 
watching and expected a catastrophe, but the working of 
the saws past the already laid egg did not seem to affect it; 
the two eggs, one pressing on the other, arc in a leaf on tbe 
exhibit. 

Later, as the eggs matured, the embryo twisted its head 
first one vray, then the other, every few seconds, as did the 
sallow species, the brown eye- spots being seen at these intervals 
suddenly moving first in one direction, then back again, with 
rather a weird effect. 

TeRATOI.OUICAI, specimen. AnniTlONAL TARSAL JOINTS 
IN A Beeti.e. -Dr. Chapman also exhibited a teratological 
specimen of a beetle with additional tarsal joints, and read 
the following note.s ; — 

The specimen is labelled ** Odoitopus cupyeus'i ’ ‘ Portu- 
guese E. Africa. Mns. Lcthaby,” and belongs to the Bristol 
Museum, and I am enabled to describe it by the kindness of 
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the Director, Mr. H. Bolton. We are indebted to Miss N. M. 
Ward for the discovery of the specimen. The beetle is a large 
one, some 30 mm, long, and the aHected tarsus is about 4 mm. 
in length. The malformation is a somewhat unusual one, I am 
not sure that I have heard of and have not seen a similar one. 
It has no trace of the extra parts, being as it were represen- 
tations in a mirror of the original parts, which Prof. Bateson 
has shown to be so frequent in such specimens. It is, of course, 
not quite correct, in parts that are duplicated, to call one of 
the two the original and the other an addition; fox it is most 
usual for both to have an equal claim, or neither to have anj’, 
to be called the original normal structures, making the other 
an addition. In the present specimen, however, it is very 
tempting, if it be not, indeed, the actual fact, to regard the 



Rough sketch of tarsus ( X 8) from a dorsal but slightly posterior 
point of view'. 

afiected as a normal tarsus, with additional fourth and fifth 
joints springing from the extremity of the third. 

Except for the expansion towards the end of the third joint, 
to give origin to the abnormal joints, the tarsus I accept as 
normal appears to be so in all respects. 

The additional joints arise dorsally, so that the abnormal 
fourth joint lies above the dorsum of the normal fourth, and 
it has this peculiarity, that it is, as it were dorsal in all its 
aspects. The normal joint has a number of terminal spines 
and on its ventral aspect a double set of gold-coloured bristles 
that are directed inwmrds, so that the ends of the bristles of 
each set meet the other in the middle ventral line of the joints. 

The abnormal fourth joint is quite devoid of spines and 
bristles, and is smooth and rounded in all aspects. It is very 
little smaller than a normal joint, not apparently more than 
is due to its end being rounded, instead of being produced 
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angularly to support the special angular group of spines that 
a normal joint carries. 

The abnormal hfth joint is unfortunately broken, the 
extremity carrying claws, if it did so, being lost. Its form 
and length seem nevertheless to be much like those of a 
normal fifth joint, with the same exception as occurred in 
the fourth joint that carries it, namely, that it is, if one may 
so express it, entirely dorsal and without any spines, or ventral 
bristles. This description is so far incorrect that the normal 
joints have a few spinous hairs dorsally at the distal margins, 
but they are sufficiently sparse to let one suppose that a special 
dorsal hypertrophy would thrust them aside and leave a 
smooth median surface, and when I describe these extra joints 
as being entirely dorsal, I wish to suggest that it is only such 
a medio-dorsal portion of a normal tarsus that has been here 
reduplicated to form them. 

Cassiiudae preservino their brilliancy. — Mr. E. E. 
Green exhibited various species of Oassididae, preserved in 
2 per cent, formalin, displaying their natural metallic colours 
which are lost on desiccation. 

Recovery of a butterfly that had been stunned for 
nearly three days by a fall. — Prof. Poulton exhibited 
a living male Celastrina argiolus, L,, which he had found, 
on April 27, lying with outspread wings on a cement path at 
St. Helens, Isle of Wight. The right hindwing liad been dis- 
placed so as to overlap, instead of being overlapped by, the 
forewing, but there w^as no other visible injury. The wings, 
although of full size, wxre soft, and, on the left side, some- 
what crumpled. The insect, placed under a tumbler on the 
study table, remained motionless on April 27, 28 and 29, but 
on the morning of April 30 was seen to have entirely recovered. 
Its wings had regained the normal overlap, although those of 
the left side had, of course, hardened in their crumpled condi- 
tion. It seemed clear that the recently emerged butterfl}' had 
fallen from the ivy which grew up the side of the house close 
to the spot, and that the wings had been too limp to prevent a 
serious fall. The in.sect, kept in a glass-topped box with ivy 
leaves damped nearly every day, was alive on the afternoon 
of May 7, but found to be dead on the following morning. 
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A SCARCE British Beetle.— M r. H. Willoughby Ellis 
exhibited a rare British beetle, Atnara fiitida, Stm., taken at 
Knowle, Warwickshire. 

French specimens or an American Weevil. Mr. 

Champion exhibited specimens of Mnscaurauxia cyrtica, 
Besbr., from the Landes and Monte Video, an American 
weevil related to Dorytomus, apparently recently introduced 
in some way into France, where it has been found in numbers 
under the loose bark of plane trees. The French examples 
had been received from Mons. J. Clermont of Paris; the 
Monte Video one was captured many years ago by Commander 
Walker. The genus Mascaurauxia was stated to be probably 
synonymous with Hyperodes, Jekel (= Macrops, Kirby), which 
ranged from Canada to Chile. 

Papers. 

The following papers were read 

“ Butterflies from Southern Kordofan, collected by Capt. 
B. S. Wilson, Lancashire Eegt.,” by G. B. Loncstaff, M.A., 
M.D., F.E.S., etc. 

“ New Chrysids from Egypt and Algeria," bv the Rev. 
F. D. Morice, M.A., F.E.S. 


Wednesday, June 7th, 1916. 

The Honble. N. C. Rothschild, M.A., F.L.S., F.Z.S., 
President, in the Chair. 

Elecliott of a FcUow. 

Miss Alice Balfour of Whittinghame, Prestonkirk, 
Scotland, and 4, Carlton Gardens, S.W., was elected a Fellow 
of the Society. 

Death of ci FeUorc. 

The death of ^fr. F. Exoc K was announced. 

TPicA'cH Fen. 

The President read a letter from Mr. II, Rowland-Brown, 
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inviting a continuance of subscriptions to the upkeep of 
Wicken Fen. 

Exhibitions. 

Specimens collected during a Voyage to Australia 
WITH Views of Scenery. — Dr. F. A. Dixey exhibited speci- 
mens of insects collected by him during the visit of the British 
Association to Australia in 1914. He stated that the exhibit 
might be considered to have some interest from the extent of 
ground covered, but was not otherwise specially remarkable. 
The localities collected in included Gibraltar, the Gulf of 
Aden, Colombo, Townsville, Magnetic Island, Kuranda, 
Thursday Island, Java, Singapore, Penang, Kandy and Port 
Said. 

Scents more or less pronounced had been determined in 
several of the species. The following male odours were, it 
was believed, recorded for the first time : — ■ 

Satyrinae. Scent. 

YpliOiima arctous,Y‘d\>r. Vanilla; very di.stinct. 

Mydosama terminus, Fabr. Vanilla-chocolate; strong. 

Isissanga painia, Moore. Caramel, with trace of 

chocolate. 

Orsotriaena mandata, Moore. Pleasantly aromatic. 

Elymniinae. 

Elymnias nigrescens, Butl, Vanilla ; strong. 

Lycaeninae. 

Ilypolycaena straho, Fabr. Strong and fruity, like an 
over-ripe pear. 

Deudorix domitia, Hew. Fragrant and flowery. 

P IE RIXAE. 

Terias hecahe, Linn. Flowery; slight but dis- 

tinct. 

Terias silhetanU} Yisi\\a.cQ. Flowery; slight and occa- 
sional. 

Terias Imeata, Misk. Flowery on scraping scent- 

patches; slight. 

Like wallflower ; slight. 


Delias periboea, Godt. 
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Of more or .less disagreeable odours, probably not confined 
to one sex, the following were noted : — 


ACRABIN'AE. Scext. 

Acraea violae, Fabr, <?. Straw ; very faint. 

Nvmphalinae. 

Cethosia nietneri, Feld. $. Ammoniacal. 
Eypolimnas holina, Linn, d- Straw ; slight. 


Papjlioninae. 

Pafilio 'pammon, Linn. (5. “ Kitchen sink." 

Eurycits cressida, Fabr. q. Distinctly acrid. 

,, „ ,, ?. Ammoniacal in the field, 

afterwards nniskv. 


The musky odour of E. cressida ? had been previously 
observed by Commander .L J. AValker. Of Yphikima ceylonica. 
Hew., Dr, Longstaff noted (" Butterfly Ilimting in ilany 
Lands,” 1912, p- 500) that “in a few males of this abundant 
species a very slight scent of chocolate was detected,” The 
present speaker had found a distinct smell of chocolate, some- 
times strong, in more than lialf of the males examined. He 
was also able to confirm another observation of Dr. Longstafl 
{loc. cit, p. 505), who records “ a sweet flowery scent in two 
males ” of Nacaduha atmta, Horsf. Dr. Dixey found in the 
male of this Lycaenld a “ distinct flowery odour still per- 
ceptible on the da)’- after capture.” It might also be worth 
noting that of four specimens examined of KejAis vamona, 
Moore, one appeared to have a slight flowery odour. In this 
species no scent was recognised by Dr. Longstaff. The power- 
ful odour of Catopsilia pyranthe, Linn., to which attention was 
first called by Wood-Mason, and which had been variously 
compared to that of ja.smine, Polianihcs tuherosa, Biephmwtis 
and Freesia (see Longstaff, loc. cit., p. 506) was abundantly 
present in male specimens caught at Colombo. 

Results W’ith Danainae were somewhat indefinite. Dr. 
Longstaff {toe. cit., pp. 495-497) had recorded in a male of 
Tirumala limniace, Cram., “ a very faint scent, suggesting old 
cigar-boxes.” Observations on other occasions were doubtful 
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or negative. Most of the male Tirumala se^tentrionis examined 
by him yielded a scent noted as slight, moderate or decided, 
and described as pleasant or sweet. In six females out of 
seven the result was negative or doubtful; in the other a 
slight scent, compared to Stephanoiis, was found in the held. 
A generally disagreeable scent, variable in strength, was 
detected by the same observer in both sexes of Paraniica 
agletty Cram., and Crastia aselu, Moore. The present speaker's 
experience with the same or allied species corresponded fairly 
with the above. Thus in the genus TirumaU, T. humata $ 
vicldcd no recognisable odour. One male gave a slight odour 
of old straw ; in another a slight flow^ery scent seemed to be 
perceptible on detaching scales from the sex- brand. A third 
male had no distinct odour. No male was examined of 
Para niica aglea ; two females appeared to be devoid of scent, 
in two others an odour was doubtfully present, compared in 
one case to the smell of old upholstery. A male, however, of 
- Cra.ytia asela was tested with a negative result, and the same 
was recorded of a jnale and two females of Ckauapa ccrinm. 
Two other males of the latter species appeared to have a 
slight scent, described in one case as “ rather snully.” 
Daimida offinif), Fabr, o, appeared to be scentless. 

Tenacity of life \vas specially noted in Eurycus cressida $, 
Crahtiu asela o, and Paraniica aglea 

Dr. Dixev mentioned that some notes of his Journey in the 
East were appearing in the Entoiiiologist's Monthly Magazine; 
and he concluded his exhibit by showing on the screen various 
views for which he had been indebted to the kindness of the 
Australian Government, These views were taken in different 
parts of Australia, and included the haunt of the great green 
Ornithoplera priannis f. euphonon near Kuranda, Queensland. 

Comm. Walker, Mr. E. E. Green, and Prof. Poultos 
commented on the slides and the scents of the butterflies 
observed. 

A bred familv of Papilio dardanus,’* Brown, and Rare 
South Amerr an Butterflies.- Mr. G. Talbot exhibited 
on behalf of Mr. J. J. Joiuey : — 

* Since this exhibit wa.s made, Mr, Leigh baa written to aay that the 
9 parent was of the hippocoon form. 
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X Family of Papilio dardanus, Brown.- -This series was 
bred in 1914 by Mr. G. F. Leigh of Durban, Natal, from the 
ova laid by a single The parent was, unfortimatcly, not 
included in the series. All the specitnenfi are in the Hill 
Museum, Witley. 

The family consists of 26 o' d and 36 9 9- The o ? comprise 
17 ceneay U Up'pocoonoides, and 8 trophonms. The following 
variation is found— 

^ A. Typical examples of the S. African race with the 
band of hind-wing of fairly uniform width and not internipted. 
5 specimens, 

B. Hind-wing with an irregular band which i,s reduced in 
parts; spot in cellule 3 reduced and in one specimen isolated; 
spot in 5 also reduced in four specimens ; variable amount of 
black on the tails. 7 specimens. 

C. Band of hind-wing wdth tlte spot in 5 smaller than the 
others ; variable amount of black on tlie tails. 6 specimens. 

D. Band of hind- wing internipted in cellule 5 in one speci- 
men in cellule 3 in two specimens, and in 3 and 5 in two 
specimens; tail only yellow at tip except in one exanijde. 
5 apecimena. 

E. Similar to West African examples. Band of hind-wing 
more reduced and interrupted; tails of two .specimens uni- 
formly yellow, of another margined with black. 3 specimens, 

99, Form ceneay Stoll, --A. The fore- wing with two indis- 
tinct white spots in cellule 5 between the two post-cellular 
spots. 1 specimen. 

B. Fore-wing with apical spot absent. One individual 
with a double costal spot, the other with an additional spot 
in the angle of cellule 7. 2 specimens. 

C. Small siiJe with reduced Spots and darker band on hind- 
wing, this band being much obscured at the base in one 
specimen. 2 specimens. 

D. Band of bind-wing wdth a sharply-defined outer edge. 
9 specimens. 

Form kippocoonoidesy Haase. — A. The discal spot in 2 on 
fore- wing reduced in one specimen ami in another represented 
by some white scaling above vein 2, 2 specimens. 

B. A vestigial tail at vein 5 of the hind-wing, 1 specimen. 
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C. The white band of hind-wing with a sharply-defined 
edge. 5 specimens. 

Form tro'phonius, Westw. — ^None of these have the spots on 
fore -wing entirely white excepting the costal and two upper 
submarginal ones, which are constantly so. 

A. The brown area on fore-wing extending into the cell 

along its lower edge ; this is accompanied in one example hy 
some brown scaling in cellule 3. 3 specimens. 

B. The black marginal border of hind-wing variable in 
width ; in one specimen is twice as broad as in the others. 

C. The subapical patch on fore- wing entirely brown. One 
crippled specimen whose wings are not expanded. 

Dates of emergence ; — - 

o o from 29. 7. ’14: to 22, 9. ’14. 

$ $ from 7. 8. ’14 to 22. 9. ’14. 

Form trojihonitis from 29. 8. ’14 to 22. 9. ’14. 

,, hi'ppocoonoides from 7. 8. ’14 to 21. 9. ’14. 

,, cenea from 10. 8. ’14 to 21. 9. ’14. 

Sequence of emergence : — 

The $ forms are indicated by their initial letter. 


1 6 
‘^6 6 
1 rf. 1 c 


1(5 

2 ^ 6,2 
1 C, 1 T 
1 C, 1 H 
1 11 , 1 1 
1.^, 1 C 
1 C, 1 ^ 
26 6,1 
16 


Protective Coloration in the Larva of Agriopis 
ATRILINA, Linn.— M r. Talbot also observed that it is well- 
known that this larva, resting on the oak-trunk by day, 
resembles the bark in colour and is not easily seen. 

A specimen was found recently by Mr. Joicey in the Witley 
district. It was transferred to a breeding-cage in which the 
food-plant was placed in a jar of water, and inserted through 
a hole in the centre of a piece of white mosquito-net which 
covered the top of the jar. 

When the cage was opened next day the larva was seen 
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Testing on tbe mosquito-net wliich overlapped the jar, and 
thus rendered inconspicuous, the grey colouring and diamond- 
shaped marks harmonising with the lines and dirty-rvhite 
colouring of the net. 

H it had selected the brown twig of its food-plant, the 
hrown earth at the bottom of the cage, or the dark wooden 
side of the cage, it would have been markedly visible. 

We must suppose that the position of the mosquito-net in 
regard to the food-plant was as the tree-trunk would be, and 
that therefore the larval instinct would seek fox no other place. 

Mud Wasps from a xe.st made i.v ax i.vsect box. A 

nest of four cells, exhibited by ]\Ir. Talbot, together with 
specimens of the wasp, Odynerus {Anchtrocern^) porictum, 
was built in the groove of a store-box in the Hill Museum, 
Witley, in the summer of IDlu. Two individuals emerged 
at the end of April 1916, .and two others on May 2‘ind. 

A second nest was max.le in the groove of a settincr-hoard, 
but sustained injury. It wms not known whether both were 
made by the same wasp. 

Rare butterflies from French Gui.ana - Hr. Talbot 
also exhibited the following species of butterflies from French 
Guiana : — 

Pafilio coelw, Boisd. d the $ mimicked by P. ar}ura(he.‘s, 
Esp. $. 

AgriaS narcissus, Stgr.* Perhaps the rarest of the genus. 
No specimens have been recorded for many jTans. 

Morfho heevha, L, This is the true kecuha, and difiexs 
from the form found on the Amazons. 

Moryho rmreus, Schall. ( ~ cugeuia. Deyr,). One of the 
rarest of Morphos. It is suggested by Mr, Kaye that this 
may possibly represent a Avef-season form of adorns, Cram, 
We hope to obtain some data from the collector, which may 
throw light on the question. 

Morjiho adonts. Cram. 

Lord Rothschild and Prof. Poultox remarked on this 
exhibit, 

* A form of this was found on the Amazon neat Obidos by Mieliaelis, 
and is deseribod and figured by Fruhstorfer in the “Iris, ’ vol. 15, 
p. 179, pi. iii. This certainly represents a distinct race and will require 
a name. 
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A LETTEE WRITTEN BY THE LATE COLONEL N. MANDEag 
ON THE DISCUSSION FOLLOWING HIS PAPER ON MarCH 3, 1915 __ 
Prof. PoULTON said that he had received the following letter 
written by Col, Manders iust before he started for the Dar- 
danelles, where he gave his life for his country. He felt sure 
that Fellows would wish to preserve in the Proceedings these 
words of a distinguished naturalist, not only because of their 
pathetic interest, but also because they were a contribution 
to the discussion initiated by the writer himself (Proceedings 
I9l5, pp. xxiii — xliv) : — 

“ 1 Shareh Borsa-El-Gedida, 

“ Kasr-El Nil, Cairo. 

“3.iv. 15. 

My DEAR PoULTON, 

“ I am ofi with the Australians and New Zealamlers 
for an unknown destination on Wednesday next, to-dav 
being Good Friday. I am just writing you a line to say that 
Wheeler has sent me a draft of the Proceedings in which mv 
paper and debate are described. If I had been pBcsent I 
should have said in reply to your criticism that I had unfor- 
tunately not seen Swynnerton’s paper in the ‘ Ibis.’ I am 
out of the way of libraries, and cannot aflord an extensive 
subscription to scientific literature, lam glad Wheeler drew 
attention to the object of my paper — that it was in opposition 
to a “■ test case.’ 

“ Will you please congratulate Swynnerton for me on what 
I consider to be his monuTuental paper ? I hope his o^serv^a- 
tions will put mimicry on a firm footing and put me put of 
what you rightly call a ‘ dreary ’ position. I would gladly 
join your ranks if I could, and S’s paper is a light in the 
darkness 1 It may put the coping-stone, or sliall I say the 
foundation-stone, on your labours. I am in a great hurry. 

I shall always remember your friendship more than your 
opposition ! Good-bye. 

“ Yours sincerely, 

“ N. Manders.” 

Haase’s hypothesis that distasteful qualities of 

LePIDOPTERA are derived direct from the FOOD'PLANT.-- 

Prof. Poulton said that he had long thought that Haases 
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hypothesis did not provide the true interpretation of the dis- 
tasteful qualities of many butterflies and moths with warning 
colours. It was indeed probable, although he believed it had 
never been proved, that the ready-made acid or poisonous 
substances of a food-plant might be utilised by the larva and 
retained in the imago of certain species; but such qualities 
could also be built up in the laboratory of the animal’s body 
by insects feeding upon innocuous plants. Among the 
examples quoted by Haase, the Banamae feeding on Asclepiads 
and the Fharm4ico'phagus swallowtails on Aristolochias and 
their allies, were probable examples of the utilisation of a 
ready-made protection. On the other hand, Dr. O. Stapf, 
F.R.S. had informed him that the Paasifiomceae, the food- 
plants of the Hdiconinae and their allies are not, as Haase 
maintained, acrid or poisonous. 

Ml*. W. A. Lamborn had shown in the last few years that 
Acraea larvae of many species, in the Lagos district, feed on 
a great variety of plants, thus rendering it improbable that 
Haase’s* hypothesis applies to them. 

The Pierine genus Delias had recently occurred to Prof. 
Poulton as a specially significant example. These highly 
conspicuous butterflies had been shown to be distasteful, and 
they were well known to be mimicked by other Pierines 
(Primeris), by Elymniines and by moths {CJialcosiinae). 
Furthermore, the larvae of some species at any rate were 
gregarious, and in some the conspicuous pupae were freely 
exposed on the larval w-eb, Mr. E. K- Green had ohser\ed 
that the larvae of a Ceylon. Hcbai* emitted a strong smell of 
musk. Now, so far as we know^ the species of Delias feed 
upon the Mistletoes (Loranthaceae), which, Dr. Stapf informed 
him, possessed no special acrid or distasteful qualities. Mr. 
H. N. Ridley, F.R.S., had also found the leaves of Loranthm 
always indifferent to the senses of taste and smell. The 
extraordinary development of Delias in New' Guinea led irof. 
Poulton to inquire whether there was any special predomi- 
nance of these plants in the island or in the Malayan region 
generally. Dr. Stapf had kindly replied as follows: ^ 

“ The LoraniJiaceae are generall}' well represented in the 
Malayan region as far as the number of specie.? goes, an tiat 
PROC. ENT.'SOC. LOND., HI., IV. 1916 ^ 
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applies no doubt to New Guinea also, where about 14 species 
are known, and a few more are described in Ridley^s paper on 
the botany of the Utakwa expedition, which will be out shortly 
The highest altitude recorded in New Guinea for Loranthus is 
2000 metres, which would be well below the tree line. The 
island is, however, very imperfectly explored. Mr, Ridley 
tells me that in the Malay Peninsula Loranthm is often found 
on the mountain tops on stunted trees and shrubs.” 

PoLISTES GALLICUS, L., TAKEN IN BeIXAIN.— The ReV. 
F. D. Morice exhibited a worker of the social wasp Polistes 
gallicus, L., taken by Mr, J, W. If, Harrison on the day after 
August Bank Holiday 1916 at Wolsingham, “ in the hilly 
west of Co. Durham, at about 1200 ft., far away from the sea 
or even houses.” 

The exhibitor made the following comments : — 

It seems that for some reason this wasp, so common ih all 
other parts of the Palaearctic Region from Scandinavia to 
Algeria and Syria, is unable to effect a permanent settlement 
in these islands. From time to time individuals reach our 
seaports ; and as their neSts (of which I exhibit also a specimen 
from Majorca) are attached to all kinds of easily transport- 
able objects, stones, planks, growing plants, such as reeds and 
even grasses, etc., etc., a whole colony might easily he brought 
over accidentally. But, so far as I know, no such case has 
been reported, only isolated captures of individuals (e. g. 
Major Robertson lately took one near Soutliampton), and 
almost always under circumstances which suggest that they 
have come from some French or Spanish port, in some vessel 
whose cargo had attracted them. 

In 1866, and again in 1867, specimens of another Polistes 
species were taken at Penzance, and the late Frederick Smith 
(Entomolo^st’s Annual, 1869, p. 68) inquired fully into the 
circumstances of the capture, with the result that the insects 
were practically proved to have been brought from South 
America in two voyages of the same vessel laden with hides. 

It is possible, and even perhaps most probable, that the 
Durham specimen was similarly imported from Norway. 
But, even if so, I think it is worth exhibiting; since it has 
at least made its way to a much more inland British locality 
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than any from which I have seen it recorded, r‘ossil>l 3 % 
if the locality were revisited, it might be found that the 
insect is actually established there. As it would not he 
altogether a desirable addition to our regular Fauna, it is to 
be hoped, perhaps, that such is not the case ! 

Egg-pockets made by Sawflies,— Dr, Chapman showed 
some dried leaves of birch and hawthorn, with the egg-pockets 
of Cimhex sylvarum and Trichiosoma tibfale respectively, from 
which the larvae had hatched, showing the different relation 
of the pockets to the margin of the leaf in the two species 
(and genera ?), and made the following remarks : — 

I happened to find last autumn on a birch in my garden a 
larva of Cimbex sylvarum, Fab. From its cocoon there duly 
emerged this spring a $ of that species. Having recently 
interested myself in the egg-laying of some sawflies, I at once 
submitted it to observation, and report the results so far 
obtained, as presenting two points, at least, of interest. 

She emerged on May 14th, and I placed her at once on 
some birch, when she immediately and apparently with 
eagerness began to oviposit. 

At first it seemed that she did so in the middle of the leaf. 
It soon, however, appeared that she selected a spot at a 
definite distance from the margin, actually about 5 0 or 6‘0 
mm. from the edge of the leaf, the varying irregularities of 
the leaf outline making more accurate measurement difficult 
or illusive, say, a quarter of an inch. "What struck me very 
much, was that she moved with the slow lumbering manner 
these large sawflies affect, and carelessly (to all appearance) 
but quickly, took up what seemed an indefinite attitude, so 
that one could not say it was always the same, or even very 
similar, yet invariably the saws commenced operations at the 
regulation distance from the margin of the leaf. 

In the two species of Trichiosoma I have watched, the same 
apparently happy-go-lucky movements had an equally con- 
stant result; in them, however, the entry of the saws was so 
close jio the edge of the leaf that one supposed the actual 
margin was desired. The egg did not appear to fill the pocket, 
but occupied' its long axis, parallel with the edge of the leaf. 
The small space between the point of entry and the eUiptie 
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pocket, usually so closed by tlie cuticle reattaching itself to 
the tissues below, that the point of entry seemed often to 
have nothing directly to do with the pocket and egg. The 
egg appeared to increase a little in size, and more completely 
fill the pocket. Eye movements of the larva within for some 
time before hatching were but slight and at considerable 
intervals. In Trichiosoma tibiale they had much amplitude 
and were frequent, jtet as in the sallow species (■«. “Trans. 
Ent. SoCv Lond.” 1914, p. 180), What purpose this regular 
movement of rotation of the head serves is not obvious, but 
probably has some respiratory object. 

On the day of her emergence (May 14th) this C, sylmrum 
laid twenty-four eggs. This seemed to satisfy her wants in 
the matter. On the 17 th she laid five eggs, on the I8th she 
laid two, and made two pockets, but placed an egg in neither. 
On the 19th she laid two eggs, was quite strong and lively 
and inclined to buzz and fly. Thereafter she laid no more 
eggs, and though she continued to drink for a day or two, 
she gradually weakened, got lethargic and stu])id, and died 
on May 23rd. 

The two eggs last laid did not hatch, and the two before 
produced weak larvae that soon died. The dead 9 contained 
a goodly niinibct of eggs, I did not count them but perhaps 
30 to 50. 

I have now a fair number of larvae feeding, in their second 
and third in stars. According to records, unfertilised eggs of 
C. sylvaruyn produce males, so this will probably be the result 
with these larvae. 

One can hardly avoid coming to the conclusion from these 
observations, that in this species the newdy emerged female 
hastens to lay a certain number of unfertilised eggs (producing 
males) and then pairs, the remaining fertilised eggs producing 
females. Eurther, that the reserved eggs destined to produce 
females after fertilisation, cannot be laid unfertilised to pro- 
duce males. This is in some degree confirmed by the fact 
that a specimen sleeved by Mr. B. S. Harwood, was sent 
me after its death and equally with my specimen contained 
many eggs. 

Further, more or less obvious, observations and expen- 
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menfce seem necessary, to confirm, modify or upset this hypo- 
thesis. Assuming it to be correct, it applies for the present 
only to this species, and cannot, of course, without radical 
alteration refer to tliose sawflies whose unfertilised eggs are 
reported always to produce females. 



1, Birch leaf with egg-pnckets of Cimbex s}il>arurn. TIio sliort lines 
by the poc' ets are the incisions of entry of the saws. 

2. Hawthorn leaf with egg-pockets of TTichiosoma iihiale. 

Obsekvation Nests oe Ants on Battleships.^ Mr. 
Donisthorpe announced that on some of our battleships 
the men were much interested in ob.scrvation nests of .ints; 
and it was found that the ants were entirely unaffected by 
the firing of the great guns. 


Papers. 

The following papers were read : — 

“ On new and little-known Lagriidac and redilidae,'* by 
Ci. C. Champion, F.Z.S. 

“ On certain forms of the genus Acraca. A reply to M. Ch. 
Oberthur,” by H. Eltringham, D.Sc,, M.A., F.ks. 
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Wednesday, October 4th, 1916. 

Commander J. J. Walker, M.A., R.N., RL.S., Vice- 
President, in tlie Chair. 

Election of a Fellow. 

Mr. Howard M. Peebles, 13 Chesham Street, S.W., was 
elected a Fellow ol the Society. 

Vote of Condolence. 

A vote of condolence whth Mrs, Trirnen, on the death of 
her husband, a former President of the Society, was passed 
unanimously. 

Exhibitions. 

Method of destroying Locusts. — Mr, P. A. Buxton called 
the attention of the Society to some remarkable work pub- 
lished in the Ann. Inst. Pasteur (Paris) for July and August 
1916. A plague of the locust {Schistocerca peregrina) has 
been successfully stayed in Morocco by infecting a few 
thousands with the cocco-bacdlus of a fatal enteritis. The 
individuals infected are devoured by the healthy ones, and 
so an epizootic may be started -which may kill as much as 
70 per cent, of the swarm of locusts. Experiments were 
conducted on one host which was advancing on a continuous 
front of 50 kilometres. 

A NEW British Ant. — Mr. Donisthorpe exhibited d d? 
$ $ and ^ ? of Myrmica schencki, Emery. He stated that, 
it had been discovered at Sully, Glamorganshire, by Mr. 
Hallett last year, and had been identified and introduced as 
British by himself. He had recently been to stay with Mr, 
Hallett, and on September 10 they had found three colonies, 
(J <5 being taken which .had not been captured in Britain 
heretofore. He conai<iered it to be a good and distinct species. 

Leaden-coloured Aberrations of Acriades thetis.— M r. 
L. W. Newman exhibited two leaden-coloured d <? Agnades 
thetis and a curious d having part of the wings leaden colour 
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and the normal blue; all taken on the wing in September 
1916 in Bast Kent. It was noticed when this leaden-coloured 
^ flew that normal S d' chased it, taking it for a this 
happened in three cases. This leaden form very much re- 
sembled a $ at first sight. A friend, wlio was collecting on the 
same ground for aberrations, made a practice of netting 
every <?, and before liberating it rubbing it so that he would 
know it had been examined. This removed most of the blue 
scales and when flying they looked very curious; dozens of 
times S were seen to chase these specimens thinking them 
to be $ $• These observations seemed to point to the fact 
that thetis <J are attracted to the $ by colour. 

The Rev. G-. WhKeler inquired w'hether the leaden-coloured 
specimens had been examined for androconia. As the rubbed 
specimens would have been deprived of them, it was possible 
that the absence of their scent might be the cause of their 
being mistaken for $ $. 

Mr. Newman said that they had not been examined, but 
should be. 

Br. Cockayne said that the fact that the ab. semisyn- 
grapha of A . coridon was pursued by 9 9 (as the typical S d 
are at Royston), looked as if they judged by colour. 

Teratological COLEOPTERA. — :Mr. 0. E. Janson ex- 
hibited a male specimen of Carahus cafenuhtm taken by 
Mr. Bonaparte Wyse on Snowdon, showing arrested develop- 
ment in the left posterior leg. 

An example of Tetropium gahrieJi bred by Mr. C. J. C. 
Bool from larch from Sutton Park, Staffs., in which the right 
antenna consisted of only eight joints and bore a basal 

branch of three joints. i -i - • 

A specimen of Dorcadion egregium from Mongolia, exhibiting 
a very rare instance of an almost symmetrical duplication of a 
Umb, both of the antennae bearing a short three-jointed branch 
arising from the large basal joint, the antennae themselves 
being otherwise normal. 

Aberrations of Arctia caja.— Mr. J.anson also exhibited 
on behalf of Mr. F. W. Fbohawk two remarkable 
of Arctia ca^a reared this season from larvae from t c >-Ci y 
Islands. 



Pa'pers. 

The following papers were read : — 

“ Gynandromorphons Ijepidoptera,” by B. A. Cookayne, 
M.A., M.D., F.B.S. 

“ The Rein-sheath in Plebeiid Blues. A correction of and 
addition to Paper VI,” by T. A. Chapman, M.D., F.Z.S. 

“ Besting Attitudes in Lepidoptera. An example of 
Recapitulation in Habit,” by the same. 

“ The Evolution of the Habits of the Larva of Lycaem 
arion” by the same. 

“ Micropteryx entitled to Ordinal Rank. Order Zeuglo- 
ptera,” by the same. 

Commenting on the second of Dr. Chapman’s papers Comm. 
Walker said that many tropical Lymenidae and Erycimdae 
rest with their wings spread out and flat. He had also seen 
Papilio ulysses resting almost in the position of a Catomla. 

Dr. Chapman suggested that this might be only a tem- 
porary attitude. 

Mr. Kaye, however, said that it was the usual resting 
attitude in most S. ATnerican Prycmidae, and that they 
rested on the underside of leaves, so that they could not be 
sunning themselves. 

Mr. C. J. E- Fryer added that Papilio polytes rested the 
whole night in a flat position. 

The Rev. F. D. Morick inquired whether there was any- 
thing remarkable about the undersides of these Erycinidae 
which called for concealment, and Comm. Walker said that 
they were often more brilliant than the uppersides. 

Dr. Loncst.iff commented on the rapidity with which 
many “ Skippers ” adopt their usual resting attitude on 
alighting. 

In confirmation of certain observations in Dr. Chapm.^^n s 
paper on L. arion, Mr. Kaye commented on the parasitism 
practised by the larva of this insect, observing that all para- 
sitism was regarded as comparatively modern. 

In agreement with the paper on Micropteryx, Mr. Durrant 
remarked that for years he had considered that it was not 
lepidopterous, and was inclined to take up the same position 
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with regard to EnoorMia; Dr. Chapman replied that the 
latter had lost an abdominal segment like the Lepidoptera. 

Mr. Bethune-Barer pointed out that though both 
Mkrofteryx and Eriocrania had scales, they were quite 
different from those of the (other) Lepidoptera, and that 
the organs also differed. 


Wednesday, October 18th, 1916. 

Dr. T. A. Chapman, M.D., F.Z.S.. Vice-President, in the 
Chair. 

Eledion of Eellowa, 

Prof. E. BugNiON, La Luciole, Aix-en-Provencc, France, 
and Rev. Bruce Cornford, 13 Havelock Hoad, Portsmouth, 
were elected Fellows of the Society. 

Exhibitions. 

Some new and little-known examples of resemblance 
IN Butterflies. — 5Ir. G. Talbot, cm behalf of Mr. ,1. J. 
JoicEY, exhibited : — 

1. Chinese examples.- -A remarkable form of the genus 
Rakindu, which strongly resembles Danaida Ujtia, Gray. 
This was described as yeptis imilms, Ob., hut the neuratiou 
agrees more with Rahinda than with any other genus. In 
size and pattern it departs widely from the known species 
of RaMnda. Associated with this mimic in China arc the 
well-known ones ; rapiUo reslrickt, Leech, and Hesdna mma, 
Doubl. 

Athjma punctata. Leech, and Limeiiitis albomaculaia, 
Leech, are well known to resemble one another closely in 
the male. The very tare females also resemble one another, 
and are brown like the similarly coloured yeptis, as for ex- 
ample, N. chinenais, Leech, The 9 of Abwta pratti, Leech, 
also enters into this association, in colour and pattern. 

2. South American. — A remarkable new species of Ftlc-, 
of which we possess three specimens from the Upper AmaKons 



( Ixjciv ) 

and Bolivia. This departs widely from any known species 
of the genus, and presents a strong resemblance to the Heli- 
coniid genus Eueides as represented by E. eanides, Stich., 
and its aberration aides, Stich. The general pattern of Vih 
is black and white, bearing a general resemblance to forms 
of Ithomiinae. 

Prof, PouLTON and Mr. Kaye commented on this exhibit. 

Experiments on Spiders with butterfly food and 
OBSERVATIONS ON THE ATTACKS OF BiRDS ON BUTTERFLIES, 

IN British East Africa, by the Rev. K, St. Aubyn Rogers. 
— Prof. Poulton gave an account of the following experi- 
ments and observations conducted in 1908, 1910, and 1911 
at Rabai, about 14 miles N.W. of Mombasa. The spiders 
were all of the same species— large, hlack, with red and black 
legs and a marking something like a Chinese scroll on the 
back of the abdomen. Their webs were much stronger than 
those of any English species. In the dry season they dis- 
appeared, but at other times spun their webs in Mr. Rogers’ 
verandah, where the experiments were carried out. 

From the above description of the spiders, Mr. R. I. Pocock, 
F.R.S., beheved that they were the same species as that 
made use of by Dr. G. A. K. Marshall in 1897 (Trans. Ent. 
Soc. Lend., 1902, pp. 319 -322) and named by the Rev. 0, 
Pickard-Cambridge, F.R.S., Nephilengys malabarica, Walck. 
This spider was found in the Oriental Region and South 
America as well as Africa, and Mr. Pocock was inclined to 
believe that its habit of spinning webs on houses — Mr. Mar- 
shall’s as well as Mr. Rogers’ experiments were conducted 
in verandahs— had led to its accidental spread in timber, 
building materials, etc. Its near allies, without this habit, 
were far more restricted in range. 

Except when otherwise stated, the butterflies mentioned 
in the following list were always devoured by the spiders. 

1908. 

Aug. 10, Eurytela dry ope and 2 Fapilio demodocus. 

,, 13. Fapilio nireus. 

,, 14. Mycalesis safitza, Physcaenura kda and Myldkm 

agalhina. 
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1908. 

Aug. 15- Euxanthe wakeJieUi, 

Sept. 5, Acraea insignia. 

7. Atyraea neobule. 

12. A. doubledayi and A. rabijuiae. 

„ 26. Amauris ocklea refused. 

Oct. 17. Amauris niavius refused after trial. 

^lov. 2. HyfoUmnas misippus. 

3, Danaida chrysippua rejected 3 times. 

Euralia vMiklbergi. 

4. Junonia clelia. 

7. Acraea natalica 

20. A small bee got into the web and was released, 

great caution being exercised. 

21. Euxanihe tiberiua. 

23. Acraea natalica $. 

Dec, 2. A. niavius offered. A small part was eaten and 
it was then rejected. 

Papilio demodocKS neglected. 

3. Papilio demodocus. 

12. Acraea serena. 

19. Danaida chrysippiis refused. 

Catopsilia fioreUa. 

1910. 

May 12. Catopsilia fiorella ?. 

13. Leuceronia argia d. 

14. Papilio dardanus 

Aug. 6. Tintrnala limniace refused. 

,, 12. 2 Acraea serena. 

„ 13. Acraea serena and agatluna. 

,, 15. Papilio dardanus d. 

Pentila amemida. 

„ 19. A. seretui. 

„ 20. Papilio demodocus, 

„ 24, Pajnlio nireus. 

„ 27. ,4. «erena, H. misippus and Eunjphene Senegal- 

ensis. 

Sept. 2. Pentila amenaida. 

10. Acraea acara refused b)’ two different spidcis. 
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1910, 

Nov. 12. Saw a dxongo try to capture a U, misippus $, 
which was going to rest on a branch of an 
orange tree late in the afternoon. The bird 
missed the insect, and it flew away. 

Dec, 4. Again saw drongo try to capture H. misippus $ 
under identical circumstances. I heard the 
b‘>ak of the bird distinctly snap twice, but 
without success. After this both bird and 
insect got behind the tree, and I could not see 
what happened. 

1911. 

May 28. Saw drongo make an attempt at two Papilio 
nireus which were fluttering together. 

„ 30. Saw drongo make a similar attempt at three 

Papilio demodocus under similar circumstances. 
Both attempts were futile, and in both cases 
the click of the bird’s beak was distinctly 
heard. 

Prof. Poulton said it was interesting to compare Mr. Rogers’ 
results with those obtained by Dr. G. A. K. Marshall in 
1897. The Natal Bidders in these experiments were ap- 
parently more susceptible to the distasteful qualities of 
Acraeas, while, in the rejection of Danaine butterflies, the 
two sets of experiments gave very concordant results. The 
one Acraeine, A. acara, refused by the Rabai spiders was 
peculiarly unpleasant to the human sense of smell; Mr, 
W. A. Lamborn in fact considered that its western race zetes 
had a more offensive odour than any othev A craea known to 
him in the Lagos district. 

Mr . E. E. Green^ remarked that when he kept specimens 
of MygaU (the “ bird-eating spider ’*) they used to take 
Euploeas freely. 

Mr. Bacot said that a Mantis to which he gave a specimen 
of Danaida chrysippus ate the head, but rejected the body. 

Observations by Dr. R. Hanitsch on the proportions 

OT THE FEMALE FORMS OP PaPILIO POLYTES, L., ON SINGAPORE 
Island. — Prof. Poulton exhibited all the females and a 
selection of the males of the scries of P. polytes i. romulus, Cr., 
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tabulated below. Dr. Hanitsch had written, May 11, 1016* 
All were caught on the wing, I am sorry to say, as I have 
not yet been successful in breeding them. They are all from 
Singapore Island, mostly from the residential part of the 
town.” 


Dates in 1910 

rapiliu polytes Tni„ulus,Ce. MODEL 

IfOn-mimetiC i C'yrw Tiiibti. n., 9 ^opilio (PhoT- 

male. ! 9,male-likc.’ wocep^ftpus) 

aristolocJiiae. ^ifiiitolocfuue, r. 

January . - 

7 


5 3 (J 

February 11 • 

2 

4 


February 14 . 

4 


1 

; February 15 , 

6 

2 


; February 16 . 



iv 

i February 17 • 

3 

1 

2 

i February 19 . 



19 

; May 1 . - - 

! 3 

1 


1 May 6 . . . 

3 


j 

1 No data . . 

; Totals . . 

37 

8 

1 j 

9 5 1 


The mimetic females were all of the pohjtes form with 
white in the bind-wdng cell. In three of those taken in 
January, and in one taken February 17 the submarginal 
red spots of the hind-wing upper surface were, except at the 
ends of the series, greatly reduced and some of them alto- 
gether absent. There wa.?, however, no corresponding reduc- 
tion on the under surface, where the whole of the series re- 
mained distinct and well marked. This form of the j^ohjtes 
female represents a closer approach to the model; lor in 
amlolockiae the submarginal spots are dim and indistinct 
on the upper surface of the hind-wing, but bright red and 
startlingly conspicuous on its under surface. 

Dr. Hanitsch ’s results contrasted sharply with those re- 
corded by Dr, Seitz, who found only -the mimetic jwlyies 
females at Singapore (Proc. Ent, Soc. Txmd., 1913, p. xxxii.). 
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It was, however, possible that the discrepanc3r was due to a 
difference between Singapore Island and the nearest main- 
land, and Prof. Poulton hoped that Dr. Hanitsch would be 
able to settle the matter by collecting on the mainland as 
well as a further series on the island. Different observers 
had given very different estimates for Hong Kong, and here 
too it was hoped that indiscriminately collected specimens or, 
better still, the imagos reared from indiscriminately collected 
larvae would show what are the actual proportions. 

Specialisation in the response of Butterflies to 
STIMULI. — Prof, Poulton drew attention to an observation 
an Agriades tketis [bellargits), Eott., made September 12 of this 
year on the steep slopes of Maiden Castle near Dorchester, 
He found that when a butterfly was carefully approached so 
that it was evidently unaware of the presence of the observer, 
it could be gently tapped or stroked with the feathery end of 
a long grass stem without causing it any alarm. Often, when 
thus disturbed, a butterfly would fly a few inches and then 
return to the same flower-head. It was evident that such 
stimuli, which would continually be caused by the wind under 
natural conditions, were sharply distinguished from those 
normally caused by possible enemies. It was, of course, only 
what we should exjiect, but it was interesting to obtain the 
experimental demonstration in so simple a way. 

A Gynandromorphous Ant. — Mr. Donisthorpe exhibited 
an ergatandromorph of Myrmica laevinodis which he had 
taken in his garden at Putney on October 11. It was very 
like an ordinary worker in appearance, but by the curious 
jerky manner in which it walked he at once saw there was 
something strange about the insect. Under the lens it is 
seen to have a single ocellus (the left lateral one), the meso- 
thorax enlarged on one side, a long spine on the left side of 
the epinotum and a very short one on the right. The gaster 
shows five segments and is mostly black, and the legs are 
striped with black. This is the 35th known gynandro- 
morphous ant in the world, the 6th Myrmica^ the 9th British 
specimen, and the 8th described by the exhibitor. 

Mermithogynes of Lasius flavus and L. alien us.— 
Mr, W. C. Crawley exhibited mermithogynes of Lasius 
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jiavus and L. alimus taken at Porlock. Only these two 
species were affected and only in a few nests. Several $ $ 
contained two of the worms apiece. Tlie win^r., a^d ovaries 
of the imagines were very small, but otherwise normal ? ? 
were developed. It is supi>osed that tlie worm enters the 
larva, hut its subsequent history is unknown. The ezldbitor 
first found them, in the same two species of ant in Oxford- 
shire in 1899 and 1900. Prof, W, M. Wheeler found similar 
worms in ? ? of the American species Pheidok commutaia, 
where the ^ assumed a quasi-female form, with ocelli. 

Winged Females op Forda formicaria and F, viridana. 
—Mr, Crawley also exhibited the alate ^^2 9, hlthertn un- 
known, of the common ant aphids, Forda formmria, Heyden, 
and F. viridana, Buck ton, taken at Porlock witli la^ius 
dieno-niger. 

Mr, PoNiSTHORpE commented on the rarity of both exhibits. 

Japanese Female Psychid and case.— Dr. Cockayne 
exhibited a $ Psychid bred July 1916 from a larva found on 
a Japanese dwarf cedar at Hammersmith, together with the 
larval case. 

Dr. Chapman observed that the case was near that of 
Acanthopsycke atm. 

Melanig and other Aberrations of British Geometers. 
— Hr. L, W. Newman exhibited true melanic (unicolorous 
black) specimens of EupUheda lancinta from Warwickshire; 
melanic specimens of Soarmia consonuria from Kent; dark 
type, intermediate and melanic speclmeus of B. comortaria 
from Warwickshire; also on behalf of Mr. G. B. Oliver two 
curious aberrations of the latter s])ecies, a ^ almost entirely 
cream-coloured, and a with both right wings heavily and 
the left hind-wing slightly marked with yellow. 

Pupal cell op Dytiscus maruixalis.— -M r. H. Main 
exhibited a pupal cell in silu of the beetle DyiiscU’S margitmlis, 
together with a spectroscopic [ihotograph of the pupa in its 
cell, showing how it rested on its extremities, the rest of the 
body being unsupported. 

Rare British Coleoptera. — Mr. Bed well exhibited on 
behalf of Mr. C. J. C. Pool, who was present as a visitor, an 
exceptionally large of Emus hirtus taken near Kochester 
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in September, and also a specimen of Megwpenihes lugens 
taken by Mr. D. Camming, in May 1915, on holly blossom 
near Lyndharst. 

Mr. Beuwell also exhibited a living specimen of Elater 
cocdnatus from Waltham Abbey, with examples of E. pomonae 
and E. sanguinolentm, and the thorax of each species mounted 
separately for comparison. 

Papers, 

The following papers were read : — 

“ Falkland Islands Diptera,” by C. G. Lamb, M.A., B.Sc. ; 
communicated by F. \V. Edwards, F.E.S. 

“ Observations on the Growth and Habits of the Stick 
Insect, ?noro5MS, Br.,” by H. Ling Both; com- 

municated by Prof, PouLTON, D.Sc., F.R.S., etc. 


Wednesday, November 1st, 1916. 

Dr, C. J. Gahan, M. a., D.Sc., Vice-President, in the Chair. 

Election of Fellows, 

Messrs. Ha.ssan Efflatoun, Ghoubrah Avenue, Cairo, 
Egypt, and S.E. Agricultural College, Wye; Frank Hannyng- 
TON, Mercara, Coorg, S, India; Harry Haden May, Black- 
friars House, Plymouth ; and Akio Nohira, Tcliijoji, Otagigun, 
Kyoto, Japan, were elected Fellows of the Society. 

Noniination of Special Life Fellows. 

The names of Col. Yerbury and Prof. Miall, nominated 
by the Council as Special Life Fellows, were read for the first 
time. 

Exhibitions, 

An observation by Mr. C. O. Farquharson on the 
Hesperid Butterfly, Bhopalocampta forestan, Cram.— 
Prof. PouLTON gave an account of the observations described 
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in the following note extracted from a letter written June 29, 
1914 hy Mr. Farquharson to Mr. W. A. Lamborn : — 

“ On the 24th of June, 1914, 1 observed on the arm of a 
verandah chair in my house at Ibadan, a specimen of the 
Hesperid butterfly Ehopaloaimpia foresian, Cram. This 
species is locally very common, and to find it in or about a 
house is not at all unusual. The hour was about 1.30 p.ni,, 
the day being dr 3 % with little breeze, and overcast sky, typical 
of a “ dry ” day in the wet season. On the previous day 
there had been heavy rain. For no special reason, except to 
admire the creature, I stopped about a yard from where it 
vras resting* Though on the alert, it did not attempt to fly 


awaj. 

“ I noticed that it was eagerly sucking up a drop of liquid 
from the surface of the chair arm, and before I bad time to 
wonder how the drop of moisture came to be there, and why 
it should not have gone to fuller souxce.s, 1 was astonished to 
see it push forward the slightly incmived abdomen to within 
a few millimetres of the end of its proboscis, and eject a drop 
of clear fluid, which was absorbed in a few second.s. I watched 
this proceeding being repeated several times, when it struck 
me that I might time the operation . A drop was ejected about 
every ten seconds, sometimes a little longer period elapsing, 
but at no time was the interval less than live seconds. How 
long this might have gone on I cannot say, but 1 continued 
watchinw for quite five minutes, after winch, fearing that the 
butterfly might suddenly iiy off, I captured A. I kept it for 
a short time in captivity, but it was too alarmed to renew the 


proceedings. , . 

“ Sometimes the drop was almost deposited on the proboscis 
by the abdomen being thru.st well forward, but several times 
the drop was evidently shot forward, suggesting actual squirt- 
ing. It was further noticed that the abdomen was rather 
swollen, recalling in appearance that of a newly emerge 

imago. ' , ■ T 

“ mat interpretotion Lepidopteiists may put on 
cannot say. As it happens, there ought to be an 
of food for butterflies at this time, k plot “f Zinnias i 
full flower in ray garden may fairly he s.u to swarra^^ 
PROC. ENT. SOC. LOND., V. 1919 
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butterflies at present, Khopalocamptas being not infret^ueut 
among the visitors. It may be that the greedy Skipper 
absorbed more nectar than it could immediately digest and 
stored the surplus. This raises the qu^tion of where this 
surplus was stored. If this takes place in the so-called ‘ suck- 
ing stomach ’ or ‘ food reservoir,’ why was it necessary to 
‘ excrete ’ it before it could be assimilated in the ordinary 
way, and by what channel did it pass to the posterior ? These 
questions are for the anatomists to answer. 

“ It is here assumed that the excreted liquid really was 
nectar, though I was unable to taste it.” 

Prof. Poulton said that it might be remembered that his 
son, Dr. E. P. Poulton, had made a very similar observation 
in 1912 on a small European Skipper believed to be Hesperia 
lima, L. (Proc. Ent. Soc. Lend., 1913, p. xl). In this case 
Dr. Poulton described the insect as trying to drink the dried 
ink on his paper and then discharging the liquid apparently 
as a solvent. This record suggested that there may have 
been a trace of sugar or some other substance desirable to a 
Skipper— perhaps even ink a second time — on the arm-chair. 
Now that the habit had been observed in Hesperids so utterly 
difierent as these two we might feel confident that it was 
widespread in the group, and that the full meaning would 
probably soon be made out. 

[Dr. E. P. Poulton has since read Mr. Farquharson’s 
account and has added the following details, which shew that 
the behaviour of the two insects was remarkably similar. 

“The drop of liquid was about the size of a small pin’s 
head; it was clear and colourless. The insect protruded its 
abdomen forward beneath the thorax, and the fluid came out 
from the tip. This was done several times. Each time the 
proboscis was moved about so as to disperse the drop over 
the paper, which caused the ink to smudge. It was then 
sucked up by the proboscis. It looked as if the object of 
the fluid was to moisten the ink, which had already dried on 
the paper. The ink was ordinary blue-black ink, bought in 
Germany or Austria.”] 

Man attacked by a Tabanid Fly of the genus Pak- 
GONiA ON THE wiNO. — Ptof. PouLTON exhibited the specimen 
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referred to in the following note, written July 2, 1916, by 
Dr. a. B. H. Carpenter, then attached to the Belgian Bx^di- 
tionary Force operating in German East Africa, west of the 
Victoria Nyanza. The fly was probably a form of Pangonia 
oldii, Aust., although this species had not hitherto been 
recorded from so northern an area, 

“I was bitten one day [June 16, 1916] in this locality 
[30“, 65' E. ; 2®, 5' B.} by a Pangonia, the first I have met. 
I heard its bum (an unmistakable Tabanid hum), and looking 
towards the sound saw what I thought was a fine Bombyliid 
hovering at my hare forearm sucking up moisture from the 
skin, as Syrphids often do. The proboscis seemed to me to 
be laid along the surface. I could not quite reconcile the 
Tabanid hum and the Bombyliid appearance, and was inter- 
ested to notice that the proboscis was shrinking, t. e. its tip 
had penetrated, but obliquely and so gradually that 1 had not 
felt it. So it seems that this species feeds on the wing. I 
send the specimen. I had always wondered how Pangonia 
managed its long proboscis.” 

MAnnoTA ciMBiciFORMis, Fln,, bsed from rotten wood.— 
Prof. PouLTON exhibited examples of M. mnbicifonnis bred by 
Mr. H. Britten, of the Hope Department. 5Ir. Britten had 
given an account of his observations in the following note : — 

“ The larvae were found on April 24, 1916, in a recently cut 
elm tree at Thame Park, Oxon, The entire centre of the tree 
was completely rotten, and only a thin shell of living wood 
remained. The hole left by a large branch which had blown 
off many years previously gave access to the hollow, which 
contained at least three feet of debris from old nests of the 
stock dove, several still retaining fragments of the old egg- 
shells, with one rotten, muck discoloured egg. Below this 
pile of old nests, where the wood was sodden with water, and 
about eight feet from the ground when the tree was standing, 
I came across a large number of rat- tailed larvae which seemed 
to be different from anything I bad previously seen, and, as 
they appeared to be almost full grown, I took a number to 
attempt to breed the fly. The larvae commenced to pupate 
at the end of April, the pupae stiU remaining in the rotten 
wood throughout which other larvae were feeding. In order 
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to ascertain whether pupation occurred in the same manner 
in nature, I again visited the hollow tree -and succeeded in 
finding the pupae still buried in several inches of the rotten 
wood. 

“ The first fi.y emerged on May 22, and they continued to 
appear until June 22.” 

Pteronus sertifes, Geoff., bred from Pine. — The Rev. 
F. D. Morice exhibited specimens of Pteronus sertifer ^ ^ 
and $ and read the following notes ; — 

1 exhibit a number of and $ $ which I have reared (some 
in a glass breeding-cage, others in a closed large tin box) 
from larvae sent to me by Mr. E. E. Green, which abounded 
on pines at Camberley in June. The species is Pteronus 
(= Lophyrus) sertifer, Geoffr. (Pourcr.). The cocoons were 
formed in July. Emergences of the imago began towards the 
end of September, and have continued nearly daily ever since. 

Last year I exhibited about 100 of the same species reared 
similarly from larvae taken by Mr. Green and myself at the 
same place and time of year. They were w’ithout a single 
exception females ! But this year, though females still 
largely preponderate, I have obtained no less than 26 specimens 
of the other sex. 

Curiously enough (but this must have been a mere accident), 
for the first week or so d only appeared in the glass cage 
and only ^ ^ in the tin box. But afterwards $ ^ appeared 
freely in both places, and at least one d in the tin. 

Owing to other engagements I have had very little oppor- 
tunity to watch the behaviour of the imagines. They gener- 
ally appear very lethargic and stupid insects, especially tlie 
$ ?. They wdll sit motionless for hours together on a pine 
needle, but now and then in bright sunshine wake up and 
move about in an aimless fashion on the needles, and some- 
times climb up the sides of the cage, which generally ends in 
■ their tumbling down and lying on their backs kicking helplessly. 
Sometimes they simply lie so till they die. Oftener they riglit 
themselves with difficulty, crawl back to the pine, and again 
remain motionless on the needles. 

The colour of the $ $ seems to me probably cryptic. It 
agrees very well with that of the reddish-brown pine steroB, 
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especially when their transparent and crumpled wings' are 
closed, as generally happens, over the abdomen. They are 
then not easy to see at all, so closely do they correspond 
with their surroundings. And when they are seen, tliey look 
rather like small twigs or buds of the food-plant than living 
insects, so long as they remain without motion. The d d> 
being black above, are much more easily distinguished. 

I have tried hard to induce the ? ? to oviposit, but I do not 
believe that any have done so. Some I have removed, before 
they emerged from the cocoon, to a separate glass, containing 
a small live pine tree in a flower pot. Others I left in the 
cage with the S nnd supplied fresh branches from a larger 
tree. But nothing seems to suit them ! I have never seen 
any $ attempt oviposition, though such as I have killed and 
dissected have always been full of eggs. Nor have I ever 
seen the ^ c? and $ $ take any notice of one another. The $ 

I think, must sometimes fight; as, both this year and last, 
many of that sex were observed to have got one or both of 
the antennae more or less severely mutilated,— apparently 
bitten through ! But I never caught them in the act, and 
never saw them take any apparent intere.st, friendly or 
unfriendly, in their fellow-captives. 

The so-called saw of this and other species of the same genus 
is a very complicated and singular instrument. Its outlines 
as a whole, as viewed from the sides and also from above, 
remind me of the beak of a cockatoo, the “ supports ” repre- 
senting the upper mandible, and the saws the lower. 
Viewed from above the “supports” are exceedingly broad at 
their bases, while their apices are exceedingly narrow, so that 
they make a sort of long spiue which bends downwards and 
forma the apex of the entire organ. As for the saws,” they 
are blunt at the apex, and toothed very strongly and sharply 
not on the lower edge, but on their exterior surfaces diagonally , 
with parallel ro'W’s of projecting spines. Such an implement, 
driven through the tissues of the pine-needles, in which the 
eggs are said (truly, no doubt, though I never saw the pro- 
cess) to be deposited, ra\ist necessarily, as it appears to me, 
combine the actions of (1) a plough, and (3) a series of parallel 
rakes, or, in other words, a harrow! In this case, certainly, 
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besides simple cuUing of the substance penetrated, there must 
also be splitting and mangling of it on a considerable scale. 
Anything like a “ scissors ’’-action, such as Dr. Chapman 
has described in the case of Trichiosotna (a Cimbicid), must in 
the present case — ^if it exists at all — ^be quite subordinate, 
since the rows of teeth, which lie on the exterior surfaces of the 
paired saws, cannot possibly come into contact with each 
other, any more than those of two harrows placed back to 
back. But I should discuss this matter with a great deal 
more confidence, if I had ever seen the saws in actual use, 
or even the wounds inflicted by them; and in this, as yet, I 
have been altogether disappointed. 

Mr. E. E. Green said that he had observed the larvae in 
myriads on small pines at Camberley, on an area of a quartet 
of an acre, and that they were doing much damage by eating 
off the older needles. 

A VERY RAKE Neuropteron. — Mr. G. T. PoRRiTT exhibited 
specimens of Sympherobim striateUus, Klap., and of S. elegans, 
Steph., for comparison, StriateUus was differentiated from 
elegans t^vo years ago by Mr. Kenneth J. Morton (Entom., 
August 1914, pp. 209-212), As yet only four British speci- 
mens had been recorded, from Nottinghamshire, Lincolnshire, 
and Kent ; but Mr. Porritt had no doubt that if the collections 
of the late ^Ir. McLachlan and the late Mr. Alfred Beaumont 
could be got at and examined, specimens would be found in 
them. Judging, too, from the widely separated localities of the 
specimens known, the species is wddely distributed in Britain. 

Gynandeomorphous Lepidoptera, etc. — M r. G. Talbot 
exhibited on behalf of Mr. J. J. Joicey : — 

(1) A gynandromorph of Papilio lycopkron, race phanias, 
R. and J., from North Peru. 

(2) Polygrapha cyanea^ G. and S., the unique and hitherto 
undescribed female, apparently a mimic of Opsiphanes. 

(3) A hybrid gynandromorph of Am<yrpha poptdi x Smerin- 
thus oceUaitts, 


Papers. 

The following papers were read 

“ Further notes relating to the Jurinean Genera of Hymeno- 
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pteca,” by the Rev. R D. Morick, M.A., F.E.S., and J. 
Hartley Durrant, F.E.S. 

“ On a coUectioa of Heliconine forms from French Guiana,” 
by J. J. JoiCEY, and W. J. Kaye, F.E.S. 

The latter was illustrated by a large collection of Heliconius 
ffidpormne, which was exhibited by Mr. Kaye, including, 
besides typical melpomene, melpomenides, lucinda, lucia, 
mdanippe, diana> deinia, faustina, Jcarschi, eulalia. cyhde, 
fttmhris, tyche, hippolyte^ augusla, rufoUmhaia, penelope, thel- 
siope, thdxiQpeia, aglaopeia, besides some do2,en newly 
described forms. The series showed a complete transition of 
forewing pattern from the red patch to the “thelxiope” 
group of yellow spots with (1) a black hindwing, (2) a red 
^sal streak on hindwing, and (3) a red basal streak and flame 
streaks on hindwing. 


Wednesday, November 15th, 1916. 

Comm.' J. J. Walker, M.A., R.N., F.L.S., Vice-President, 
in the Chair. 

Election of a Fellow. 

Capt. H. Douglas Smart, R.A.M.C., Shelley, Huddersfield, 
was elected a Fellow of the Society. 

Proposed New Bye-Law. 

The following proposed new Bye-law was read for the first 
time. 

“ Chap, xxiii. The Society shall not and may not make 
any dividend, gift, division or bonus in money unto or betweeu 
any of its members.” 

The Secretary explained that this bye-law was necessary in 
order to comply with the Act of Parliament which enabled 
Scientific Societies, when registered as such, to be free from 
all local rates, which would benefit the Society to the extent 
of some £10 or £11 a year. The proposed bye-law copies the 
exact words of the act. 
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Nomination of Officers and Council. 

The following list of Fellows nominated by the Council to 
serve as Officers and Council for 1917, was read : — 

President, C. J. Gahan, M.A., D.Sc. ; Treasurer, A. II. 
Jones; Secretaries, Comm. J. J, Walker, M,A., R.N., F.L.S., 
and Kev. G. Wheeler, M.A., F.Z.S.; Librarian, G. C. Cham- 
riON, A.L.S., F.Z.S. ; Ollier Members of Council, A. W. Bacot; 
T. A, Chapman, M.B., F.Z.S. ; E. A. Cockayne, M.A., M.B. ; 
W. C. Crawley, B.A. ; H. Willoughby Ellis, F.Z.S. ; J. C. F. 
Fryer, M.A. ; A. E. Gibbs, F.L.S., F.Z.S, ; G. B. Longstafp, 
M.A., M.D.; S. A. Neave, M.A., B.So., F.Z.S.; B. m! 
Prideaux; Hon. N, Chart-es Rothschild, M.A., F.L.S., 
F.Z.S.; A. E. Tonge. 

Neuroptera and Odonata from Salonica,— Mr. W. J, 
Lucas exhibited, on behalf of Captain E. F. Studd, R.F.A., 
a Fellow of the Society now serving with the Expeditionary 
Force at Salonica, several Neuroptera and Odonata collected 
in the neighbourhood of Salonica, viz. 

Palpares Uhellnloides, L., d; Calopteryx splendens, Har., d; 
Crocofhemis erythraea, Brulle, q, full-coloured ; Orlhetrvin 
brunneum, Fonsc., d> full-coloured ; Onychofjoinphvs uncalm, 
Charp., 2 do! Platycnemis pennipes, Pall.; Sympelniin 
fonscolomhii, Selys, 2 $ 

Mr. Lucas also exhibited various Neuroptera and Odonata 
taken by Mr. P. J. Barra ud, F.E.S., near Salonica in April, 
May, and June 1916, and transmitted to him through Hr. 
A. E. Gibbs. Neuroptera --one Nemoplera sinuata, Oliv. ; 
one male Ascalapkus macaronius, Scop., var. kolyvanensis, 
Ijaxm. Odonata— one female Libellula full a, Miill. ; one male 
Oriheirum hrunnevm, Fonsc., in teneral colouring; one male 
Gompkus schneidcrii, Sely.s, somew'hat teneral; one female 
Anax parthenope, Selys; one male and one female Aeschia 
isosceles, Mull., with wings rather yellow; one very teneral 
male Epallage fatime, Charp. ; two male Calopteryx splendens, 
Harris, one teneral, the other full-coloured, both large speci- 
mens with broad wings; a male and a female Plalycmmis 
pennipes, Pallas, of the var. laclea', one male Agnon pul- 
chellum, Lind. 
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The inheritance ob- an excessively small local colour 
variation in a Hawaiian wasp,— -Prof. Poulton said that 
his recent address (May 25, 1916) to the Iiinnean Society on 
the inheritance of small variations had suggested the follow- 
ing striking evidence to Dr. K. C. L. Perkins, D.Sc., who 
had permitted him to britjg it before the Entomological 
Society, and had kindly lent the series of specimens exhibited 
to the meeting. Dr. Perkins’ paper “ On the Colour-groups 
of the Hawaiian Wasps,” in Trans. Ent. Soc., 1912, p. 667, 
and Proc. Ent, Soc„ 1912, p. Ivi, might be consulted for 
further examples of local colour variation. 

“ If you were to look at my series of Odynerus uwlohiiensis, 
Perk., from the intermediate islands Maui and Molokai, and 
that of 0, xerofhilus, Perk., from Oahu, you WQuld find that 
the former varies from a black-bodied insect to one with two 
yellow abdominal bands and some thoracic spots, all sorts 
of slight intermediates being present. Just beytuid the point 
where the development in colour of mohjeaimsis ends, the 
Oahuan form 0. xerophilus begins, so that the distinction 
between them at this point is of the most trivial character 
(far less than that which separates the extreme varieties of 
molokaiensis itself), and under ordinary circumstances would, 

I think, by any hymenopterist be called a ‘ small variation.’ 
Yet it is possible to distinguish absolutely every Oahu example 
{xerojihikis} from any of tire others {inohkaieiisis) by the fact 
that the 2nd abdominal band of the former alway.s extends 
far enough forward (f. e. is broad enough) to include distinct 
punctures, while that of molokaiensis never does so, I doubt 
whether there is any other constant character to distinguish 
these forms! Yet this trifling difierence is so perfectly 
inherited it has never been found to break down \ 

” The fact is that the Oahu form (remphi/us) is always 
associated with other species A\ith bands well developed like 
its own, while the other mixes largely with black-bodied 
species or such as have only inconspicuous or subobsolete 
bands, not noticeable in life. 

” It would seem that the presence of a certain width of band 
in the one case, and in the other of a lesser width or even total 
absence of banding, must bo of great importance in the bfe of 
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the creatures, since such a trivial ar distinction is always 
maintained and transmitted. Since xeroj^hUus associates 
with several other species which have similarly developed 
bands one naturally supposes that the colour of all these is 
kept uniform for some definite purpose, or, as you would say, 
so that they may as nearly as possible resemble one another. 

“ In the one case {xerojphilits) the banding probably never 
decreases to such an extent that it plays no part in life or 
when the insect is on the wing, while in rnolokaiensis it either 
is unnoticeable or at least never conspicuous enough to make 
this form discordant with the other species among which it 
flies. 

“ On reading this over I see that you might possibly infer, 
from what I said about ‘ punctures ’ in the abdominal band, 
that there is a difference in structure. This is not so, but the 
punctures not reaching quite to the apex of the 2nd segment 
are excluded from the very narrow apical band of molokaitnsis, 
but included in the rather wider one of xerophilusy 

The habits of Pangonia varicolor, Wied., observed 
IN S. Africa by \V. J. Burch ell in 1813. — Prof. Poultox 
exhibited a Pangonia captured by Bure hell at XJitenhage on 
Nov. 27, 1813. The species had been kindly determined as 
P. varicolor by Mr. B. E. Austen. The specimen, which was 
one of the group with a very long proboscis, bears “ 1332 
in Burcbell’s handwriting, and under this number, in his 
manuscript “ Catalogus systematicus Insectorum in Itinere 
per Africam australem extratropicam Annia 1811-1815 
captorum a Gul. Joli. Burchell,” he had written the following 
entry : — 

“ Fargenia 

“ 1332 ... 27. 11. 13 Uitenhage. 

The fly that sucks the oxen without settling upon them.” 

“ Pargenia ” was probably an erroneous rendering of the 
generic name. Westermann, as Dr. Guy A, K. Marshall had 
pointed out at the last meeting, recorded the same fact in 
1821 (Germar’s “Magazin der Entomologie,” Bd. IV, p. 427), 
stating that Pangonia rostraia, L,, was only able to attack 
when on the wing. 

The emergence of Cydia ueshaisiana, Lucas (CarpO' 



Proc. 5 oc. '"nd., 


Flate A. 



'^'V- 1-5 i>iMi;N}:\i' Kimi> UK n MKs nu'. i.srva ui ANKk<..\'i'i-> 
■'CRATi.-i.rs Srn, /v;*'. 6 Ii.\n< I'r 1 \kva ni- 'I’etkami 'kum 

X 475). ],t:Ni;i!! <ii /'V- I , 0.0S7 MM : i’\ i.i. I.i nimu 'ii 5. 

N't)'!' rNC! ,1 -to-i'... »... 




( xci ) 

cafsa saltitans, WESTw,).-Prof. Pocltox exhibited the 
moth and pnpa-caae, as weU as the Euphorbiaceous seed 
fiom which both had emerged, having pushed open the hinged 
lid prepared by the larva. Another seed containing a dead 
larva, but nevertheless prepared dor emergence, was also 
exhibited, 

Mr. DtTKRANT remarked on tiie extraordinary number of 
current errors in connection with this insect. Both generic 
and specific names were incorrect—indeed sallitans, Westw. 
did not even exist. Errors were also current with regard to 
the habitat, the food-plant, and the native name, and even 
the genus, of the latter. 

tiAHVAL HAIRS OP AxEKGATES ATRAIULUS. — Mr. W. C. 
Crawley exhibited drawings of five different . varieties of 
hairs on the larva of the parasitic ant Anergates atratulus, 
comprising small bush-Uke hairs wdtli truncate points ; similar 
ones but with fewer branches and acuminate points; longer 
ones with a bunch of points at the apex; still larger ones, 
straight with one or two sharp lateral spikes; and longest of 
all, curved spring-like hairs with anchor-shaped tips. A 
single bush-hair of Tetraworium cae^^pitutn (the host) larva 
was given for comparison. It w^as similar, but much less 
developed than in Awrgales. {See PI. A.) 

Mr, Crawley enquired whether similar hairs were known 
to exist in other larvae, and though such extremely ramose 
hairs appeared not to be known, the Rev. R. D. Morice 
said that ramose hairs occur in the larvae of two genera of 
Sawflies, and in the imago of most bees. Dr. CHAPJti.^.x 
observed that branched hairs occur in the larvae of many 
Bycacnids, and Dr. GIahan added that they occur also in some 
coleopterous larvae. 

Papers. 

The following papers were read : — 

“ An Intersex of Amorpha popiili," by E. A, Cockayne, 
M,A., M.D., F.E.S. 

“ The Relation between the Secondary Sexual Characters 
and the Gonads and Accessory Sexual Glands in Insects,” by 
the same. 
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“ On the Factors which determine the Cocoon Colour in 
Plusia moneta and other Lepidoptera,” by Mrs. Onera H 
Merrett Hawkes, B.Sc, (Lond.), M.Sc. (Birm.) (communi- 
cated by Dr. A. D. Imms, F.E.S.). 

The latter paper gave rise to a long discussion in which 
many Fellows took part, giving their experience as to the 
effect of damp on the colour of cocoons, and it was agreed 
that further experiments on the subject are very desirable. 


Wednesday, December 6th, 1916. 

Commander J. J. Walker, M.A., R.N., F.L.S., Vice- 
President, in the Chair. 

Election of Special Life Fellows. 

Prof. B. C. Miall, F.B.S., Norton Way N., Letchworth, 
and Col. J. W. Yerrury, F.Z.S., 2 Ryder Street, St. James’s, 
S.W., were elected the first Special Life Fellows of the Society. 

Appointment of Auditors. 

The Chairman announced that on behalf of the President 
he had appointed the following Fellows as Auditors of tliis 
year’s accounts. 

On the Council : Messrs. A. W. Bacot, H. Willoughby 
Ellis, and J. C. F. Fryer. 

Not on the Council : Messrs. R. An kin, R, W. Lloyd, and 
Rev. F. D. Morice. 

Exhibitierns. 

Scarce and Local Insects. — Mr. J. C, F. Fryer exhibited, 
(1) on behalf of Mr. H. F. Fryer, specimens of the beetles 
Anthicus bifasciatus and the bug Lygus ruhicundus, two species 
which have only been recorded in Britain from a restricted area 
in Cambridgeshire and Huntingdonshire. (2) Specimen apples 
illustrating the serious injury caused by the bugs Plesiocoris 
rugicollis and OrtJiotyhis marginalis, which appear to have 
adopted apple as a food-plant only wdthin comparatively recent 
years. 
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Mr. Champion commented on the change of 
illustrated by the latter exhibit, 


food-plant 


KHOPiiocERA PEOM Fernanuo Po.^-Dr. H. Eltktxoham 
exhibited examples of Papilio dardmus cj, taken by Mr C H 
Bullock (British Vice-Consul at Fernando Pol near’ Santa 
Isabel, Fernando Po, and kindly presented to the department 
and pointed out that m the fore-Nving, the general line of the 
inner edge of the black area was nearly straight. It was a 
remarkable fact that this feature was cLentiallv eastern and 
ancestral, being characteristic of Madagascar and Ethiopian 
forms, examples of which were shown, together noth specimens 
from other localities. In the latter the inner edge of the 
black area was shown to be always markedly concave. Female 
examples of darda7im received from the same locality were of 
the Uppocoon form, and the model Amanm niairus was of 
the typical pattern. 


Similar instances of the recurrence of certain eastern fcatuTcs 
in the extreme west were mentioned, notably the 9 of A cram 
egma subsp. medea, which was a black-and-white form closely 
resembling A. egina 9 f. alha found by Dr. Carpenter on Sesse 
Island. 


The exhibitor also showed a curious example of Dan-aida 
chrysippus i. ahippus taken near S. Isabel, Fernando Po, and 
entirely devoid of yellow pigment, the result being that the 
specimen had the appearance of a monochromatic representa- 
tion of the insect- In his opinion it showed that two pigments 
only exclusive of the white were nominally present in the 
wings, the beautiful shades of yellow^ in tlie fore-wings being 
due to the varying densit}’ of the .sepia pigment, precisely as 
a shaded effect may be obtained in chromo-lithography. 
That the absence of yellow pigment was not due to contact 
with chemical substances was shown from the following 
extract from a letter from Mr. Bullock, in reply to inquiries 
relating to the specimen. 

‘‘ I remember catching the grey Danaida chrysippus quite 
well. It was on a small shrub about twenty yards in front 
of my house, I think a rose-tree, since removed. It was one 
of the first butte-rflies I had caught; but I realised its different 
colour before I caught it, and the colour has not changed 
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since. It was in 1914, as marked on the paper, and of course 
after my arrival here in October, but I do not remember the 
date exactly.” 

Mr. E. E. Green observed that in Ceylon the yellow pig- 
ment was absent in the case of three species of Teracolusy and 
Dr. Eltringham added that in Acraea egina the red pigment 
failed in Sesse Island. 

The tragic history of a butterfly, probably Hypo- 
HMNAS BOLINA, L., FROM E ASTER ISLAND. — Prof. POULTON 
said that his friends !Mt. and Mrs. Scoresby Routledge, who 
had been investigating the wonderful atone images of Easter 
Island, had tried to send to him the only butterfly seen during 
their visit. It was quite unknown to the natives, who have 
no word for “ butterfly,” and spoke of the visitor as “ the 
httle bird.” Mr. Routledge captured the insect, and it was 
packed up and handed with letters, etc., to von Spec’s German 
Pacific Squadron when it touched at Easter Island. Letters 
w'cre posted at Valparaiso and duly received, but the package 
with the butterfly was probably retained under the impression 
that the contents were valuable. If this interpretation were 
correct there could be little doubt that the specimen went 
down in the Battle of the Falkland Islands. Prof. Poulton 
had shown examples of H. hoUna to his friends, who felt sure 
that their butterfly was a male of this species. 

W. L. W. Field’s researches upon N. American butter- 
flies OF THE GENUS LiMENITIS (BaSILARCHIA). Prof. PoULTON 

said that he wished to draw attention to three important 
papers on the species of Litnenitis {Basilarchia) from the north- 
eastern United States, contributed by W, L. W. Field, of 
Milton, Mass., to “ Psyche.” In the first paper, “ Problems 
in the genus Basilarchia ” (vol xi, Feb. 1904, p. 1, Plates I-III) 
the author summarised “ the existing knowledge of these 
forms, in order to prepare the way for methodical investiga- 
tion.” After defining the range and giving the larval food- 
plants of the three generally recognised species — arthemis, 
Drury, astyanax, Fab., and- archipjpus. Cram., — he described 
and figured the problematic forms which seemed to connect 
the above-named insects — ‘proser^na, Edwards, between 
arthemis and astyanax ; artkeckippus, Scudder, between 
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arthemis and archippus; and an unnamed form between 
astyanax and archippus. 

1. Proserpina.— Several different forms were figured, showing 
a transition from those more like astyamx to those approach- 
ing arthemis. The complete historical account included a fuU 
summary of Scudder’s strong grounds for concluding that 
proserpina was a hybrid produced by the crossing of artliemis 
and astyanax in the narrow zone where these two forms met 
and overlapped. 

2. ArthecUppus.-^OvAj three examples, all males, and one 
uncaptured specimen, were known to the author. 

3. The unnamed form.— Only three or four examples were 
known. The sex of one only was given — a male. 

This first paper stated the facts and the problems, and 
expressed the author’s hope that he might succeed in reaching 
their solution by experimental breeding. 

Field’s second paper, “ The offspring of a captured female 
Basilarchia proserpina ” {vol. xvii, No. 3, 1910, p, 87, 
Plate VI), described a breeding experiment made in 1908 with 
a female proserpina taken Aug. 14 at Springfield, Vt. The 
butterfly refused all the available food-plants of arthemis, 
but laid 31 eggs on wild cherry {Pninus serotinus) a food-plant 
of astyanax. From these eggs 16 butterflies were bred— 9 (five 
males, four females) proserpina closely resembling the mother, 
7 (four males, three females) arthemis. The mother and a 
pair of each tjrpe of the offspring were figured on Plate VI. 
Thus “ the observed facts accord with those noted by Edwards, 
who in 1877 reared three art/iewis and one proserpina from 
eggs deposited by a proserpina captured in the CatskilL region.” 
Furthermore, “ these observations, considered in the light of 
the Mendelian principles of heredity, give fresh support to 
the view of Scudder (1889) and others, who have believed 
proserpina to be a hybrid betw^ecn arthemis and astyan-ax.” 

The author considered that the male parent was probably 
arthemis, inasmuch as Springfield “ is nortli of the zone in 
which proserpina ordinarilv occurs.” He also suggested “ that 
proserpina is a hybrid between arthemis and astyanax, in 
which the dark coloring of astyanax incompletely dominates 
the white hand of arthemis,'’ In the regular zone of proserpina 
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these hybrids when they breed together would produce “ off- 
spring of which 50 per cent, must resemble the parents («. e. 
are hetero zygotes), while 26 per cent, are pure dominants 
{astyanax) and 25 per cent, are pure recessives {arikemis). 
Earther north, where astyanax seems not to thrive, but the 
recessive white-banded arihemis holds sway, occasional stray 
examples of 'proser'pina, mating with arihemis, wiU yield 
offspring of which 50 per cent, will be proserpina and 50 per 
cent, pure artkemis,* In this division the Springfield brood 
probably belongs. South of the zone of hybridization the 
white band must be almost swamped; for when proserpina 
mates with astyanax, the offspring will all be dark, and half 
of them will be pure dominants {astyanax) ” The occasional 
white-banded Basilarchias taken south of the zone the author 
interpreted as among the 25 per cent, of extracted recessives 
produced by the occasional “ interbreeding of southward- 
spreading heterozygotes {proserpina) ” It must be remem- 
bered, however, that these southern extracted recessives are 
not pure, inasmuch as they resemble “ astyanax {ursula) in 
many ways, yet having the white band well developed on all 
the wings ” (Field, 1904, p. 4). 

The author’s third paper in “ Psyche ” was entitled “ Hybrid 
butterflies of the genus Basilarchia ” (voL xxi. No. 4, 1914, p. 
115, Plate VTI). A pairing was secured and lasted about half 
an hour, on Aug. 20, 1910, between a bred female arckippus and 
a male of arthemis captured at Alstead Center, New Hampshire, 
The female in seven days laid 62 eggs on and near the leaves 
of willow. Only 19 larvae hatched — none of thorn “ from 
eggs laid toward the end of the period of oviposition.” Eight 
images emerged, all males and all like the 3 captured speci- 
mens of arthechippiis figured in the first paper. A ninth pupa 
which did not emerge was, from its small size, considered 
to be a male. Efforts to mate these males with females of 
arthemis, archippus, astyanax and proserpina led to no results, 
although marked sexual excitement was evident in both males 
and females. Two of these male arthechippus were represented 
on Plate VII. 

* The Mendelian Interpretation of Edwards’ 1877 results was also 
suggested in Trans. Ent. Soc. Ijond., 1908, p. 473. 
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Copulation, lasting 55 minutes, occurred on Aug. 30, 1910, 
between a female astymax, bred from a Brooklyn larva, and 
a male arthemis captured at Alstead Center. The female in 
nine days from Sept, 5 deposited 82 eggs on the leaves of 
^Id cherry. From these eggs 8 images were reared — “ five 
males and three females, all rather dark examples of proser- 
pina.” Attempts to breed these butterflies together and with 
other Basilarchias were unsuccessful, A male and female of 
these proserpina were figured on the accompanying Plate YIl. 
As a result of the breeding experiments the author justly 
claimed that “ the hybrid character of arthecMppus and 
proserpina is now established,” while the facts recorded in 
the second paper “ make it clear that proserpina will at least 
breed with one of the parent species.” 

The author was much to be congratulated on the successful 
results of his carefully conducted and important researches. It 
was now reasonable to conclude that arthemis and aslyanax were 
subspecies or geographical raceaof a single species, interbreeding, 
not indeed commonly, but quite normally with the production 


of fertile offspring, in their zone of overlap. Furthermore, the 
rarity of proserpina as compared with both the parent forms 
pointed strongly to the reality of sexual preference as a factor 
in evolution. From the observed facts it could hardly be 
doubted that arthemis as a rule preferred to mate with urthewis 
and astyanax with aslyanax. The male getiitalia of aTihemis 
and astyanax were closely similar, as shown by the figures 
of Scudder (“ Butterflies of the Eastern United States and 
Canada,” Cambridge, Mass., 1889, Plate 33, figs. 9 and 15) 
and Eltringhani (“ Mimicry in North American Butterflies: A 
Reply”; Boulton. Proc. Acad. Sci. Phila., 1911, p. 161, Bate V, 
figs. 5 and 4), whereas those of archippus (Scudder, figs. 11, 12; 
Eltiingham, fig. 6) were distinctly different from either. Fur- 
thermore, the extreme rarity of artheckippus pointed to a 
strong disinclination to pair--all the more evident masmuclras 
the common range of archippus and arthemis was much wider 
than that of astyanax and arthemis. In fact, according o 
Scudder, the area of arthemis — Canada east o ® 
and the north-eastern States-was wholly included within 
that of archippus. A further indication that the pairm^gs o 
PROC. ENT. SOC. LOND., V. 191G 
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archi'p'pus and artkemis were not such as to produce normal 
fertile offspring was probably to be seen in the fact that all 
known examples of the hybrid — whether captured or bred— 
were males. Field’s valuable results supxwrted the conclusion 
that arthemis and astyanax were a single species, but that 
arthemis and arcJiippus were distinct species. Prof. Poulton 
suggested that we might understand the origin of astyanax 
from artkemis by comparison with our own White Admiral 
{L. Sibylla, L.) and its rare black variety. The intrusion into 
the south of England of a dark, specially protected butterfly 
like Papilio {Pharmaeopkagus) philenor, L., would probably 
cause a gradual increase in the numbers of the Black Admirals, 
and finally their complete predominance, to the exclusion of 
the type form, wdiich would still exist further north. Along 
the zone of overlap we might expect interbreeding with 
Mendelian results, although the genetic relationship between 
Sibylla and its variety had not as yet, he believed, been deter- 
mined, Starting from this foundp,tion, gradual changes in 
the pattern of the “ Black Admiral ” would probably produce 
a closer resemblance to the model, just as astyanax has not 
only lost the conspicuous white markings of arOiemis but has 
also gained a large increase in the greenish or bluish iridescence 
of the upper surface, and a change in tint, accompanied by a 
much greater prominence of the reddish markings, on the 
under surface (Trans. Ent. Soc. Lend., 1908, pp. 471-2). 

It was interesting to observe that arthechippus, so far as 
one could judge from Field’s figures, resembled in two im- 
portant features the Utah and Arizona species i, {B.) ohsokla, 
Edwards {MiUlii, Edwards), which was itself intermediate in 
pattern, as well as in the male claspers, between archippus 
and arthemis, or the closely similar weidemeyeri, Edwards. 
One of these features was the distinct representation of the 
white band of artkemis by a row of white spots crossing the 
hind-wing ; the other was a trace of the linear white mark in 
area la of the fore-wing, representing the termination of the 
white fore-wing band upon the inner margin. The former 
feature was distinct in all four of Field’s figures, and strongly 
marked in those of the captured examples ; the latter was dis- 
tinct in three figures, two of the bred and one of the captured 
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exaffiples. It would be interesting to investigate whether 
the male claspera oi atlheciiijipm bore any resemblance to 
those of ohsoleta. It was not to be wondered at that a hybrid 
combining the features of arthemis and archippus should 
approach in certain respects an ancestrai species intermediate 
between the two, but the resemblance did not warrant the 
conclusion that ohsoleta originated as a hybrid. Such a view 
was opposed by its geographical distribution, as also by the 
lesults hitherto obtained from the pairing of archippm and 
a/rih&wxs — offspring of a single sex not yet known to pair with 
any allied female. 

A Colo UE- Association of Mylabris (Coleoptera) prom 
S. Nigeria, by K. C. Blair and Prop. E. B. Poultox.- - 
Prof. PoULTON said that he had received a fine series of 
Mylabrid beetles, including many pairs in coitu, collected by 
Mr. G. 0. Farquharson from ground-nut,’* Arachis hijpoyaaa, 
B. {Leguminosae, Tribe Hedysareaii), at Moor Plantation (480- 
680 ft.), 4 miles west of Ibadan, S. Nigeria. The conditions 
under which the beetles occurred were described in the 
following extracts from Mr. Farquharson’.s letters ; — 


“ May 28, 1915. 

“ I forgot another item of news, i have a very special 
experiment with ground-nuts in hand just now, and a wretched 
beetle has arrived in considerable numbers to eat the flowers. 
I)r. Lambom got it last year on bush hosts, aud it turned out 
to be Decaioma * affinis, Oliv. [also other species] and D. aj^nis 
vac. caUernauti. [This first determination of the var. proved 
to be erroneous.] On comparing his types there seems to me 
to be more in it than that. I am to send you a series, which 
may interest you. I may say that the entomologist is on 
active service on the frontier, hence my dabbling with beetles 
on ground-nuts. 


31, 1918. 

“ I added a few more to the Decaioma series on Saturday, 
but I am in hopes that 1 may get a few more pairs in coUu, 
which should make the scries more valuable. 


See footnote on p. cvi. 
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**Jvly 3 , 1915 . 

“ This week I added a small lot of Decatoma pairs taken 
in coil'd. I am sorry the pairs are not so interesting as they 
might be, and as they ought to be, but Nos. 11 [hermannimdes 
X var. lambomi $, June 23, 1915, in table on p. cii, and 
Plate B. fig. 10,] and 25 [F in table on p. cv, and on Plate B] 
are, I think, promising. . . . The Decatoma beetles have ap- 
peared in hundreds on our ground-nut {Arachis) plots. On 
two acres of this crop I had two boys collecting. They each 
gathered about 300 per day for several days and the beetles 
are still very numerous. The vat. calteT7iauti [see above] is the 
most uncommon. The most common are those with three 
more or less complete yellow bars. The large two yellow 
barred forms are next in point of numbers. 

Fehrttary 26 , 1916 , 

“ I forgot to mention that the ‘ Decatomas ’ were nearly 
all actually found in coitu (that is, those I definitely sent as 
pairs) by myself. Some few were found by my clerk, but if 
coitus had ceased by the time he brought them to me — even 
though he is quite reliable— I rejected them. As a rule, 
however, they remain in coitu for quite a long time, even 
when being carried about. Next tour also I’ll do my best to 
get a big series. The complexity shown in their identity is 
extraordinary.” 

Mr. W, A. Lambom had also sent a number of these beetles 
from the same locality to the British Museum and also to 
the Hope Department, Concerning a series of 8 Coryna 
hermanniae, F., taken June 13, 1913, he had noted : — 

“ These Coleoptera feed on the anthers of cotton. This 
appears to be a favourite food, for 3 or 4 are often found in 
one corolla, but they are frequently found eating grass seed 
and the young leaves and shoots of a variety of other wild 
plants.” 

For an undated example of Decatoma aj[inis, 01., in the 
British Museum, Mr. Lambom had written a note that these 
beetles “ feed on anthers of cotton and on grass seeds.” 

The My lab rid beetles sent by Mr. Lambom and Mr. Far- 
quharson bad been carefully studied by Mr. K. 6. Blair in the 
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British Museum, and in tlie Hope Department by Mr, H, 
Britten, who had prepared and examined the male armature 
and. other structural characters ol a large number of speci- 
mens, and had also determined the sexes of all the pairs as 
as the entire series of Mylahris farqiikarsoni and of 
J/. Jiermannioides. As a result of these investigations, the 
assemblage was found to break up into 4 species belonging 
to three genera or subgenera. Two of the species were new 
and each of them was represented by a variety sufficiently 
distinct to receive a name, as well as by the typical form. 
Detailed descriptions will be found in Mr. K. G. Blair’s 
systematic section of this paper (p. cvi). The fact that 
these beetles occur together is sufficiently proved by Mr. 
Farquharson’s letters* and in still greater detail by the 
tabular statement on page cii, showing the dates of Mr. 
Lamborn’s captures in 1913 and 1914, and Mr. Farqubarson’s 


m 1910. . 

The table on p. cii shows that these protected species form a 
combination with common warning or synaposematic colours 
and also probably with the instinct to associate together, as in 
the Ithonuine butterflies, etc. The close resemblance between 
their patterns is well shown in Plate B, where the insects are 
figured slightly below the natural size. It is, of course, possible 
that their association is an indirect result of other instincts, 
viz. that of seeking certain food-plants. Against this view is 
the fact that the food-plants are varied and also the occur- 
rence of all these forms in great numbers (all the 1915 records 
in the table) on Ara^hts, which, as Di. 0. Stapf informs me. 
is an annual plant “ of Brazilian origin, but now grown all 
over the tropics. Very little seems to be known about its 
enemies. See Jean Adam, L’Arachide, Pans, 1906 (publ. by 
Gouveruement Gte. de I’Afr. Occid. Franc.), particularly p. 65. 
See also Kew BuUetin, 1901, pp. 175-200.” ^ , 

As to the date at which Arachis was probably introduced into 
Africa, Dr. Stapf has kindly sent the following references : ^ 

“ Je ne suis pas eloigne de croire a un transport du Bresil 
en Guin^ par les premiers negriers et a d’autres transports 

• In a note written Dec. 

the Decatomaa occurred together and all disappc g 
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W. A. Lamborn. 

Coryna 

hertnanniae, 

P. 

Dc<xUQma 
aj^nit, 01. 

Jfyladrit 
^rmanntoides, 
sp. a. 

MykMt 
hemannioidet, 
var, JoTniomi, 
var. a. 

. ^l/iabng 
jdrquhaTtotii 
sp.n. ’ 

June 6 


1 



j 

» 6 


2 




12 

3 

7 



1 

„ 13 

8 

i 



„ 14 


1 i m cop. 

withl ¥ (Plate 

B, %. nr 

July 5 1 

1 ! 

' 

„ 10 1 

2 



^V'. A. Laniboin. 

1614. 

April 27 

6 : 


1 

May 7 

: 

(4 

M 11 

! i 1 1 ■■ I 

„ 13 

12 



3 

i 

r, 14 

1 



^ 0 

1 ^ 

M 17 




3 


„ 18 

i 

1 

1 

C. O. Fartitiliarson. 

1915. 

On Arachis. 

End May to 
June 22 

1 pair in 
cop. 

(Plate B, 
dg' 7) 

1 pair 
in cop. 
(Plate B 

(fig- 1) 



8 pairs in 
cop. 

(Plate B, 
figs. A. C,. 
D, E, 

I, K,M.) ; 

June 23 



1 S in cop. 

i with 1 9 (fig. 

10.) 1 

„ 24 





2 pairs in ■ 
cop. 

(figs.B,K.) 

„ 25 

1 pair in 
cop. 

(Plate B, 
dg- 8.) 

■ 7 pairs 
i in cop. 

; (four in 
i figs. 2,3, 

' 4, 6.) 

1 i)air in 
cop. 

: (fig. 9.) 


M 

1 „ 20 

1 

; 2 pairs 

1 in cop. 

1 (one in 
! (fig- 5.) 

4 pairs in 
cop. 

(figs. F,* 

J, L, 0.) : 

Undated, prob- 
ably from 
late ilay to 
end June. 

35 

25 

1 ? 

10 589 

94 

Totals 

72 

59 


i.. 

127 


• The pair o£ M. farquharsoni indicated by F had been dated ^6. v. 15 
evidenatly intended for “ 26. vi. 16." It had been numbered “ 25 by au- 
FarquhArsQU) and aU dated numbera earlier than 36 -were given as June. 
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du Bresil aux lies du Jlidi de I’Asie par les Portugais, depuis 
la fin du XV* sifecle.” A. De Candolle, “ Origin© dea plantes 
cultivees,” p. 333. 

“ II n’est pas douteux que I’introd action sar la cote occi- 
dentale d’Afrique se soit faite par rintermMiaire des negriers 
portugais, dfes le XVI* sifecle. La culture de TArachide sur 
le continent noir prit rapidemcnt une grande extension, car, 
au dire de Sloane, les negriers chargeaient leurs navires de 
cette graine pour nouirir les esclaves pendant la traversee.” 
Dubard in Bull. Mus. Hist. Nat., vol. xii (1906), p, 310. 

3ilr. Farquliarson does not state whether the beetles feed 
on the large conspicuous sterile flowers on the upper part of 
the plant, or on the small inconspicuous imperfect flowers 
producing hypogaeal pods. [Mr. Farquharson has since stated 
that the fonner are eaten.] 

Dr. G. A. K. Marshall has described and figured South 
African Cantharid associations with their Mullerian mimics 
belonging to the Longicomia, the Phytopbaga and the Hemi- 
ptera (Trans. Ent. Soc., 1902, pp. 518, 519, plate XIX, figs. 
1-17). The patterns are similar to those here described. 
He has also shown that certain South African Cantharids 
have adopted the prevalent and very powerful Lj'coid aposeme 
(ibid., p. 517, plate XVIII, figs. 20-23). 

Another interesting feature of )Ir. Parqiiharson’s collection 
is the possible indication of sexual preference, although the 
evidence, to become convincing, would require to be immensely 
increased. The table on p. cii shows that only 5 examples 
(3 d, 3 $) hi’>>n(imioide^ were 

captured, as compared with 40 of the var. lamhomi (10 d, 

9 9 in Mr, Farquharson’s series). Two of the o type were 
paired with 9 vars. ; the third y type was paired with a 9 
type; the second $ type wa.s unpaired. Thus, considering 
the small number of o" and 9 types, there is a very slight 
indication that type prefers to pair with type— au indication 
sufficient, I hope, to stimulate the collection of evidence on 
a large scale- The absence of any pairs of the var. d.and 9 
13 surprising. Four of the type form and six of the var. are 
shown in the lowest row of figures on Plate B. 

Nothing can be made of C. heroMnniae or D. affniis, tom 
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this point of view, because at Ibadan both were constant in 
pattern as compared with the other species. But M, Jar- 
quharsoni was extremely variable, and at the same time the 
commonest of all the species and with the largest number 
of pairs (see Plate B, where pairs taken in cop, of these 
three species are represented). Out of the 127 specimens 
captured, 125 are classified in the table on next page, the 
patterns being very gradually transitional from light forms 
in which the black is reduced, to dark ones in which it is 
increased. The two omitted specimens were both males 
which combined the patterns of grades 1 and 6. Although 
the absence or presence of a black humeral stripe forms 
logically a sharp demarcation between the two sets of grades 
A and B, it is not a conspicuous feature, and does not 
constitute an obvious break in the series, and the same is 
true of the isthmus between the pairs of bars. Asymmetry 
is common, so that some of the specimens in grades 7—9 
would be placed in one grade by the pattern of one side, 
in another by the pattern of the other. Furthermore, the 
isthmus described in these grades is present, although usually 
verv reduced. In a few individuals of grade 5. The table 
shows at a glance that there is no sex-linking in the patterns, 
although the females are especially numerous in grade 5, 
which nearly represents the average pattern. 

Allowing for the extremely small difference between the 
grades, a close resemblance is manifest in pairs B, D, G, II, I, 
J, L, M, N, and O ; viz. in two-thirds of those captured. A, C, 
and K are distinctly diflerent, E and F less so. A, although 
separated by only 3 grades like F, is a far more discordant 
union, because of the entire absence of the anterior black bar 
in the $, On the whole, the results afford some indication 
that sexual preference may be influenced by pattern or by 
some other character correlated with pattern. All 15 pairs 
are figured on Plate B, but it is difficult to show such minute 
differences in the patterns of beetles satisfactorily. It is 
hoped that the form of table here proposed will afiord a 
convenient means of testing this most important hypothesis, 
wliich was proposed long ago by H. W. Bates in his historic 
paper on mimicry. 


E. B. ?. 
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above. Bars thick. 
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Systematic Section, by K. G. Beair 

(Published by permission of the Trustees of the British 
Museum.) 

A small collection of beetles belonging to the genus Mylahris 
(fam. Meloidae) has been referred to the British Museum for 
determination by Prof. Poulton, to whom they were sent by 
Mr. C. O. Farquharson and Mr. W. A. Lamborn from Ibadan, 
Southern Nigeria ; they were taken in some numbers feeding 
upon the flowers of an experimental crop of ground-nuts 
{Arachis). 

An examination of the series reveals the interesting fact 
that it is an association of four distinct species, all, with 
the exception of a very striking variety of one of them, 
having a marked superficial resemblance (see Plate B). Two 
of these species, Mylahris {Decapotoma)* affinis, Oiiv,, and 
M. {Coryna) liermawnae, F., are well-known West African 
insects, but the remaining two appear to be undescribed. 

The genus Mylahris contains a large number of species, 
many of which are extremely variable in colour and in size. 
Unfortunately they do not lend themselves at all well to 
classification upon structural characters, so that for deter- 
mination ■we have to rely almost entirely upon their scheme 
of coloration, a state of things which makes the group notorious 
for the difficulty of delimiting its species. 

The colour group to which Mr. Farquharson’s collection 
belongs is one of rather small species (10 mm. to 20 mm. in 
length, with a medium of about 14 mm.), black, sometimes 
with slight metallic reflections, the elytra being black with 
fulvous markings disposed as follows : o/ basal dorsal longi- 
tudinal band extending to | or ^ the length of the elytron, 
and a marginal basal patch invisible from above; these are 
followed by tw^o transverse bands, more or less sinuous or 
irregular, the first median or submedian, the second half-way 
between it and the apex ; the black apical area may be intact 
or may contain a fulvous spot. 

The following key will serve to distinguish the West African 
species. 

• Proposed by Voight because Decatoma is preoccupied (Hymeno* 
pters). 



hermanniae, F. 
OUv. 


(emporalis, WcUm. 
heniMnnioide^s, nov. 


holosericea, Ki ng. 

fujquharsoni^ nov, 

M, {Coryna) hennanniae, V., a series of 72 specimens sent 
by Mr. Farquharson and Mr. Lamborn, shows some variation 
in size, but is remarkably constant in markings (see Plate P, 
figs. 7, 8). One specimen from Northern Nigeria in the 
British Museum Collection has both the transverse yellow 
bands broadly interrupted towards tlie margin. 

M. {Decapotoma) affinw, Oliv. The series of 59 specimens 
represents the largest of the species from Ibadan, ranging 
from 12 mm. to 20 mni. with the head extended. It, again, 
is very constant in colouring, the yellow markings varying 
but little in .size (see Plate B, figs. 1-6). The var. calienmuti. 
Mars., in which the yellow colour occupies the whole of the 
anterior half of the el 3 dra to the exclusion of the sub -basal 
black area, is not represented in Mr. Farquharson’s species, 
though the British Museum possesses specimens from Sierra 
Leone received together with the typical form. 

Mylahris temporaliis^ Wellm., de.scribed from Angola, is not 
represented among the Ibadan series, but it is to this species 
that I refer a single specimen in the British iluseum collec- 
tion from Yapi, Gold Coast. Though described by Dr. 
Wellman as a Decapolowa, two co- types in the British iluseiim 
received from the author have distinctly 11- join ted antennae. 
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Antennae 9-jointed (subg. Coryna) 

„ 10-jointed (subg. Deca- 
potoma) 

„ ll-jointed {Mylahris, s.s.) 
Apical black area of elytra intact. 
Antennae yellow, with basal 
joints black . 

,, black 

Apical black area enclosing 
yellow patch. 

Black areas fail to reach mar- 
gin, which remains yellow 

throughout 

At least the two post-median 
black areas reach the 
margin 
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The Yapi specimen does not quite agree with these in that 
it has the first transverse yellow band only very narrowly 
interrupted before the lateral margin. 

Mylahris hermannioides, sp. nov. (see Plate B, fig. 9 and 
the left-hand specimens of figs. 10, 11). Of the size and 
facies of Coryna hermanniae, F., from which it may readily 
be separated by its black antennae; these are rather indis- 
tinctly 11 -jointed, the last two joints fitting closely together 
but not so completely fused as in the subgenus Decapotoma. 

The intrahumeral basal patch is more elongate than in 
hermanniae, extending well beyond halfway to the first trans- 
verse band ; both these bands are broader towards the suture, 
though almost or quite interrupted at the suture itself, and 
both are again almost interrupted near the margin by a 
process from the black area behind them. 

From small specimens of Decapotoma, affinis, Oliv., it ma y 
be distinguished by the intrahumeral patches being sub- 
parallel, not becoming wider behind and not tending to come 
together on the suture ; in affinis they are subtriangular, some- 
what oblique and tending to coalesce on the suture. In the 
latter species too the transverse bands are broader and of 
roughly even width throughout. 

Var. larrd)orni, nov., is a striking variety (see Plate B, 
figs. 12-15, and the right-hand specimens of figs. 10, 11) 
analogous to D. affi,nis, var. caltemauti, with which it was at 
first confused. The black has disappeared from the anterior 
half of the elytra except for a small humeral patch and a 
long narrow wedge running back along the suture almost as 
far as the post-median black band. The apical half of the 
elytra remains unaltered. It may be distinguished from var. 
caltemauti by its yellower, less tawny colour, its less silky 
pubescence, and by the shape of the scutellar black area. 
In caliernauti this forms almost an equilateral triangle, with 
sometimes an extremely narrow prolongation along the 
suture. The variety would seem considerably to outnumber 
the typical form, 40 specimens in all having been received 
against only 5 of hermanriioides, but of these 21 were sent in 
the two previous years by Mr. Lamborn as a distinct species. 
The hermannioides form has doubtless been largely over- 



( cix ) 

looked amongst the more common species which it so closely 
resembles. No specimens of an intermediate character were 
taken. 

Two cases were noticed of a hermannioides S in cop. with 
a var. lamhorni $ (figs. 10, 11), In one case both members of 
a pair were hermannioides (fig. 9), but no case was noted in 
which the variety was found paired. 

Mylabris farquharsoni, sp. nov., is rather a short broad 
species, with the elytra considerably broader behind than in 
front (see Plate B, figs. A-0), It is black with a faint greenish 
metallic lustre, covered with a silky pubescence. The antennae 
are red with the first three joints black, and the next two 
piceous. The intrahumeral fulvous stripes in typical specimens 
are rather broad, about one quarter the length of the elytron, 
and somewhat oblique, with a tendency to become confluent 
behind j the extrahumeral is frequently confluent marginally 
with the first transverse band, both transverse fulvous bands 
are rather broad in their dorsal part with a tendency to be- 
come interrupted on the suture and again towards the margin ; 
the intervening black band and the apical black area both 
reach the margin, the apical black area encloses a transversely 
oval fulvous spot immediately before the apex. 

The series of 127 specimens show’s a great range of varia- 
tion. The general tendency is for the black markings on the 
anterior part of the elytra to become reduced until a form is 
reached analogous to hennannioides, var. lamborni, mi,, or 
affinisy var. calternavli^ Mars,, in which they have practically 
disappeared. This form may be called var. ibadanensijr, ncv. 
(see Plate B, fig. A, the right-hand specimen). Unlike the 
two cases above mentioned, a wide range of intervening stages 
is found. Most commonly the black partition between the 
tw'o basal patches has disappeared, leaving a transverse black 
band in front of the median yellow w’hich gradually lades 
away towards the margin. Occasionally the posterior or 
transverse portion of this basal black area disappears, so 
that we have left the var, ihadanensis with a black humeral 
stripe. 

This species bears a certain superficial resemblance to 
M. holosericea, Klug., dcvscribed from Senegal. It differs in 
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its shorter broader form, in its shorter and more scanty 
pubescence, and in not having the outer margin of the elytra 
bordered with yellow. It is probably more closely related 
to D. affinis, from which it differs in the colour as well as in 
the number of joints of the antennae, and in the presence of 
the subapical yellow patch on the elytra. 

In addition to the series from Ibadan the British Museum 
possesses specimens from Onitsha (J, A. de Gaye), whence 
again it was received in conjunction with D, aj^nis and C, 
hermanmae, 

K. G. B. 

Dk. G. T). it. Carpenter’s Notes on South-West Uganda 
AND ON Late German East Africa West of the Victoria 
Nyanza. — Prof, PouLTON said that he had received several 
letters and boxes of specimens from Dr. Carpenter, and he felt 
sure that the Society would be glad to record the observations 
on this little-known area, made by so keen and all-round a 
naturalist, and would welcome them all the more warmly 
because they had been written during the historic expedition 
of the Belgian Northern Forces. 

At the end of 1914 and during the greater part of 1915 Dr. 
Carpenter had been resident as Jledical Officer at Kakindu. 
about thirty miles W. of the Victoria Nyanza and about 500 feet 
above lake level. Kakindu Hill (4046 feet) was in late German 
E. Africa (about 1" 10' S., 31° 30' E.), a few miles to the N.4V, 
of the Kagera River, from which it was separated by an open 
grassy plain. The river flowed N.E. with a sinuous course 
to its mouth on the western shore of the Victoria Nyanza, a 
little north of the late Anglo-German boundary. Dr. Car- 
penter was at Kakindu when the communications from him. 
printed in our Proceedings for 1915, vrere written (pp. xliv, 
Ixiii, Ixiv, Ixxv, Ixxxiii, Ixxxix, xcvii). While at Kakindu 
Dr. Carpenter made, on Apr. 20-22, 1915, the little expedition 
to the N.E. described in the following passage : — 

"April 25, 1915, Kakindu. 

“ I had a very interesting little safari, about four miles E. 
of the Minziro hills, to a hill named Bulembe, a hog’s back rising 
suddenly out of the forest with its S. end abutting on the 
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Explanation op Plate B, 


Synaposeiiiatie Mylabrid beetles occurring together at Ibadan, 
S. Nigeria. (Slightly less than natural size.) 

All figs, except the last four are of pairs taken in coitu, the males 
to the left. 

Flos. 1-6. Decapotoma {Decatojna) affinis. 

,, 7-8. Coryna herynannia^. 

,, A-O- Mylahris farquharsoni, 

„ 9-15. M. hcTmannioides •, I — var. lambor^i. 
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river. We have a post there, as there are enemy trenches on 
the other side of the river 1400-2000 yards away. I went 
there in my capacity as medical officer, as the post has recentlv 
been allotted to my section of the line. The first day was 
from here to Minziro (4360 feet), about ten miles to the N.N.E. 
I got some nice things in the forest en route— quite a number 
of specimens of a Pierine [Phrissura fhwht, Butl, especially 
$ which is decidedly rare here--bub I seemed to have come 
across a brood just emerged and got a lot of beauties. Just 
the other side of the forest I came across Elephant spoor for 
the first time in my life. Next day I went to Bulembe (4251 
feet) and back — and had a strip of forest of two miles or so 
to traverse. This took one and a half hours each way, as the 
track was simply a sea of pea-soup mud well over the tops of 
one’s boots, and in places one was in water up to one’s knees. 
This bit of forest, although continuous with that at Kakindu, 
was slightly different. There were some quite big trees, and 
the plant which formed the main undergrowth on Bugalla 
was the main feature there, wffiereas here it is hardly seen. 
Consequently I was not surprised that the butterfly fauna 
should show differences. There were not many butterflies, 
and it wasn’t easy to look out for tliem, when stumbling about 
on slippery roots at the bottom of a foot of mud !--but I saw 
several of that fine black and yellow' Papilio which I reared 
on Kome {P. he^sperus, Westw.] anti have never seen here at 
Kakindu. Also I got four specimens of a fine Nymphaline 
which was quite new to me— a sort of African ‘ Kallima ’ 
[Kallima rumia, Westw.]— dead leaf below, orange and purplish 
above. I also caught a Euphaedra [E. Uganda, Auriv.] which 
I have never done before. One feels that this very extensive 
forest here would repay several years’ study — as probably the 
different areas have different faunae. From Bulembe bill 
one looked right on to the German trenches, down below, 
across the rushing river, and I actually saw a man move in 
one — so I have seen an eneni)' at last 1 Shots arc occasionally 
exchanged there. From Bulembe I also got a blue glimpse of 
my beloved lake, which was very refreshLng. We pist can’t 
see it here — though they caJi at Minziro. I wonder when I 
shall get back to it ? All quiet here.” 
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The end of Dr. Carpenter’s residence at Kakindu came on 
August 9, 1915, when he wrote to say that he had been suddenly 
moved to Rukuba, about seven miles west of his former 
station. 

** August 9, 1915* Rukuba HiU. 

Alas — woe is me — oXtoXa — otfA,ot-(f>€v-f^€v — etc. I have 
been tom up by the roots and dumped down at another post 
where I fear me much I shall be able to do little butterfly work, 
for it is very much further away from the forest, and what 
there is is thin and only a strip. I got the message yesterday 
evening (and also a mail at the same time), after I had come 
back from my hunting. I knew all along that I couldn’t 
expect to be at Kakindu for ever ! My new post is on a range 
of hills further west, just beyond the edge of the map I sent 
you (we call it Rukuba), but I must not say too much. From 
a butterfly point of view it’s a dreary place — rolling grass 
downs with the grass all kept down by burning, and no trees 
save a few thorns. The forest also does not approach very 
near. It’s a much bigger camp here than at my last home, 
and there wdll be a bit more medical work; but there is an 
assistant here to do that, and a sanitary sergeant to do the 
sanitary work, so it doesn’t look as if the M.O. had as much to 
do as I had at Kakindu, where I did everything. It looks as 
if I shall have to come down to sleeping in the afternoons, 
which doesn’t suit my activities at all, so that I always feel 
w^orse than before when I awake ! 

“ However, though there are no butterflies to speak of just 
on the hill there are great numbers of wagtails about the wells, 
and I may be able to do some more observations, I must find 
some naturalist work to do ! Well, after my initial grouse 
I will deal with your letter, which I got. yesterday. (I am 
writing in the afternoon, look you !■— What am I missing in 
the forest?) 

“ As regards what I said about the present fat plain having 
been at one time under water— 1 w'as much struck one evening, 
when on Itarra hill (about two miles to the S.E.) to see, on the 
range of hills further west, whence I now write, a regular 
mark at one level all along the range, as if there had been a 
water-level there once. As this must be 150 feet or so above 
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the present plain I was interested to see shcrtl)^ afterwards, in 
‘ Nature,’ a review of an account written by a geologist who 
visited B.E.A. (Kavirondo) and found shell beaches 300 feet 
above present water-level,’’ 

The next letter contained the news that he was likely to be 
moved much further west at an early date ; also the following 
paragraphs : — 

'‘November 10, 1915, Rukuba Hill. 

I have no time for collecting where I am now, and it’s not 
a good locality like Kakindu, of which I often think longingly, 
and look over the top of the forest which lies between us and 
it, and think of the treasures there. 

“ I have managed to rear the larva of Cosmodemm.!} angolanm 
here, and it was v^ry much like the larvae of poUceU'es and 
leanidas, also the pupa. I wonder if it’s been described 
before ? 

“ I have also got the larva and pupa of a Nymphaline allied 
to *Gbarax€s, which flies about the overgrown banana shambas. 
It has only a single ‘ tail ’ to the hind- wings, which are greenish 
or creamy white with a broad light- brown border. It fives like 
a Charaxes, and larva and pupa are brjth tyjhcally Charoxe.';, 
so the genus must be ver>' closely allied. Wc had a little 
expedition for four days about a fortnight ago — we didn’t 
accomplish what we intended owing to an unexpected cir- 
cumstance over which we had no control, 1 took my net, as 
much of our route lay through the forest, but didn’t get 
anything much. I saw one rather interesting thing-a 
medium-sized Acridian q courting the ? in a thicket. He 
had antennae hrilliandtj white like Baoris nimevmis — the ? 
hadn’t — and iny attention was fir,st attracted by seeing them 
violently vibrating. At first nLs body was hidden, and 1 
thought they must be antennae of a large Sphegid, as they 
vibrated in that sort of way. He was very importunate, and 
pressed close to the female — and I lost them because she 
moved away into a dense piart of the bush and he followed.” 

The next letter, written from S,W, Uganda, described the 
journey from Kukuba, 

* Evidently G. vamne^ or one of the forms allied to it.— E.B.P. 

PBOC. ENT. SOC. LOND., V. 19111 ^ 
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“t/antMtry 11, 1916, Kctbale vid JUbarara, Uganda, 

I have been unable to write to you for a long time, for 
militar}’^ reasons ! About the end of November we started 
out on a long safari westwards, ending at a point on the 
Kagera River about 1° 10^ S. and 30® 50' B, ! The idea was 
to make a bridge across and attack a German (supposed !) 
fortified position on the S. side of the river. We eventually 
got the bridge across, but could find no enemy on the other 
side, and all we did was to burn a large camp. It was very 
interesting country. On our way I got a distant view of the 
great snow peaks of Ruwenzori, very far away, hut towering 
up in a sublime manner. 

“ The Kagera valley was very nice : the river at one time 
evidently, like the Thames, filled up a broad vaUey between 
hills rising up to about 1500 feet on each side, but now it has 
cut a narrower channel for itself, and flows through grassy 
meadow-land, covered -with fine grass and dotted thoruv 
Mimosas — very dehghtful country to walk in (but the haunt of 
Glossiiia morsHans /). We made a long stay in camp by the 
river — while looking for the enemy ! — and I did want my net ! 
I had left all that sort of thing behind, as we had only been 
allowed four porters each to carry kit. There were several 
nice Teracolus, and other Pierines new to me, and I saw one 
Acraea re/cs of a type as western as it could be, I found that 
one or two species of Pierines, which had been exceptionally 
scarce at Kakindu and Rukuba, abounded here, so that 
Kakindu was the E. limit. 

" I went on one patrol in force for three days into the enemy 
country S. of the Kagera River, — most curious country, a 
mass of jumbled-up hills all about the same height, cutting 
into each other anyhow, so that one would very easily lose 
one’s way; grass-covered — no trees— but, where weather had 
cut out ravines on the sides of the hills, enough soil had 
apparently collected to nourish a thick growth of bush, which 
filled up these ravines, so that from a distance they were marked 
out by dark streaks. I was much pleased to see a herd of 
seven magnificent Roan antelope — which I beUeve is next 
largest to Eland. The generic name Uifpotragus certainly 
does express a cha^actcri,sti(^ which impresses itself on you 



( CXV } 

their neck and shoulders are extremely horsey ! They didn't 
occur anywhere in Uganda, N. of the Kagera. Curiously 
enough, I saw on this patrol, again, the black stridulating ant 
{^Megaponera foetens), which I first saw at Kyaka, also S. of 
the river, and have not yet found north of it, I wonder if the 
river is a natural barrier ? Well, at the end of this patrol I 
got back to the camp, and found that the kit which I had sent 
for in expectation of my move westwards had arrived, so that 
on Christmas Day I was able to catch some of the fine Pierines 
which abounded. 

“ On the next day I started off for my present situation, 
the station Kabale, in S.W. Uganda, (30“ E., 1° 15' S.), which 
I reached in five days, getting occasional butterflies en route. 

I have been here about a fortnight now. It has bcgn an ad- 
ministrative station for two years onh', and the natives are 
very wild. It is situated among high and steep (bare except 
for grass) hills, in a fairly open valley, well cultivated. There 
are practically no trees. IPs fKXX) feet up, and the early 
mornings are very misty. Indeed, the climate (at present) 
reminds one of delightful October weather at home, and I 
feel quite braced up 1 

“ The more interesting district round Kige^i itself lies further 
west (only about thirteen to twenty miles, but two days’ 
safari, owing to the numerous steep hills) - -the country of 
great volcanoes and forests, lava plains, and lakes. At present 
I see no prospect of getting there, but must content myself 
with Kabale. As there is so little but grass here it doesn’t 
look likely for butterflies. Last Sunday, however (at present 
weekdays are fully occupied), 1 caught three species of 
Lycaenid quite new to me —two very common. I’ve also seen 
a typical ' Copper,’ which I’ve never met before in Africa 
[Ghrysophaniis ahhott, Holl.], and a Bclcnois new to me 
the black markings ou under-side margined with yellow scales 
[Synckloe johnstoni, Crowley]. 1 have spoken of the English- 
ness ’ of the climate. Many of the plants, too, keep up the 
illusion. In the valleys grow an obvious species of Forget- 
me-not and some kind of thing like the riverside Mint at home, 
and a Rubus abounds everywhere. ’I he cultivated peas and 
beans keep up the illusion 1 
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“ As regards the war — we are not very near the GJetmana 
here, and all is quiet. It’s probable that things are happening 
in G.B.A. and B.E.A., but we hear nothing of it. 

**Fehrvary 1916 , Kigtzi^ 8.W. Uganda. 

“ Well, now to get on with the real object of the letter — ^ 
to give you an idea of Kigezi, where I now am, and very 
delighted to be '. You know, of course, all about the well- 
known Rift Valley in B.E.A. ; but perhaps do not know (as 
I did not) of the other that runs down the W. edge of Uganda, 
and contains the chain of lakes from Tanganyika up to Albert 
Nyanza. The part I am concerned with is in the far S.W, 
corner of Uganda, and I am at Kigezi itself, only about three 
hours’ journey from the Congo border to the W. and the 
German border on the S., and about a day’s march from the 
N. of Lake Kivu. Longitude 29” 45^ E., Latitude 1” 15' S. 
The rift here is, I suppose, some forty miles across, and is 
bounded on each side by much crumpled ranges of hills, running 
up to 8000 feet, the floor of the valley being about 6000 feet. 
The post where I am is just at the foot of the E. border of the 
valley, and I have seen the hills of the W. border. The whole 
country is excessively volcanic. Rising out of the valley 
floor are innumerable little hills of a few hundred feet high, 
quite often showing very typical craters on their tops, and 
usually conical in shape— very obviously volcanic. There is 
lava everywhere, and the floor of the valley is practically 
nothing else. The great feature of this district north of L. 
Kivu is a group of giant volcanoes, from ten to nearly sixteen 
thousand feet high— from my present post (known as Kigezi 
itself) we have an uninterrupted view of four, and can see the 
tops of two others. The nearest one is a perfect cone— black 
lava without much vegetation. Further away are others of 
older date, showing many rifts and cracks, and with very 
jagged summits — ^they have obviously suffered much m 
successive eruptions. The one furthest away often has a 
deposit of snow on its top ; it has never been cKmbed yet. I 
suppose it must be very difficult. I believe that further west 
there are not so many volcanoes dotted about over the valley 
floor ; it is here called the Rutchuru plain, and is great game 
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country. There are several small, probably shallow, lakes in 
this neighbourhood, so that, with the numerous small volcanic 
hills dotted all about and rising out of them, the scenery is 
very picturesque. ^ 

“ Between Kabale and here it is very hilly country-one goes 
up and down, up and down, passing to a height of about 
7500 feet. It is only twelve miles as the crow flies between 
the two places, but owing to the hills the journev takes two 
days. It’s a very interesting one. The first part lies along 
the N. side of a lake named Bunyon>h, lying all among hills'! 
so that it’s of very irregular shape, but about fifteen miles 
long, with many islets and peninsulas. It’s said to have no 
crocodiles or hippos : certainly I saw no signs of any. There 
is practically no papyrus--the steep hills slope straight down 
to water edge, which is fringed with reeds and rushes, reminding 
one of an English lake— save for a fringe of blue water lilies 
in front. There were many wild duck, indistinguishable to 
me from the mallard, and numbers of gulls I thought different 
from any I bad found on the Lake (Victoria). I found at the 
margin two JAmumidae {Planorhis and Aw^ylus) much like 
our P. coriieus and A. fiuviatilis, and there was also crawling 
about on the vegetation numbers of young of a snail which 
might have been young Helix hurtensis ! 

“ I found two specimens of a most splendid worm — Iving 
quite freely on the surface of the path under some trees — quite 
six inches long and as thick as my little finger.* It was not 
at all active, and didn't seem much upset at being handled. 
It was really quite a nice thing to handle— slimy, of course, 
but beautifully firm to the touch. It gave one the impression 
of not having much in tlie w'ay of cliaetae. While being 
handled it suddenly extruded a lot of thick white fluid. Some 
of this came from a ventral orifice not at the extremity of 
the body, other from lateral openings at anterior extremity — 
possibly orifices of vesiculae seminales. I was rather sur- 
prised that this fl.uid w^as not malodorous, as it was apparently 
defensive. The fact that the worm lies freely exposed, and 

* Laier. I found another crawling on the path that was longer than 
my booted feet placed one behind another — and I take large tens. It 
must have been over twenty* four inches long ! JIo ebaetae could 

be fdt. 
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was sluggish, rather suggests it must have some such means 
of defence— otherwise what a meal it would make ! Its slime 
was beautifully iridescent. 

“ After passing the Lake one had to dip down into a narrow 
sheltered ravine, with steep sides, and a little stream running 
through. There I have found quite a nice lot of butterflies 
which were new to me, including a Papilio [P. mackinnoni, 
E. M. Sh.], an Amauris [A. ellioti, Butl.], and an Acraea 
[A. amicitiae, Heron], a Lycaenid or two, and a Hesperid. 
I was rather surprised to find in this little stream, which is 
marked on the map as not running anywhere in particular 
apparently losing itself again * (though I think it very probably 
starts from a certain marsh that I know of high up among the 
hills), a small Crab. I have, of course, found these often in the 
Lake Victoria, but the conditions here were so different that 
I should expect the crabling to be different, and am drying 
him for a specimen. I think I mentioned, from Kabale, 
the fact that Mole heaps made one think of England — there 
are many other things also that remind one. Meloe, for 
instance, of which I have found two species crawling about 
on grass just as one does at home. Also much in the vegeta- 
tion that brings up English things to one’s mind : thus in 
wet places one finds a kind of Crowfoot, Mint, Persicaria, and 
a Plantain. On the hills between here and L. Bunyonyi is 
a large Heath ; together with this, curiously enough, are Red- 
hot- Poker Plants ! At the very bottom of the valleys, in 
the apex of the inverted triangle, grow wild banana plants 
differing from the cultivated form in that the crown of leaves 
comes straight out of the ground. One often sees the mid-line 
of narrow deep valleys marked out by a single row of these 
plants— apparently they are very particular. I have also 
seen on these hills a few plants of the very interesting giant 
Lobelias, of which I need say nothing, for there are full descrip- 
tions and pictures in Johnston’s ‘ Uganda.’ But to see them 
at their beat, I believe, you must go up the big volcanoes. 
There are, on the hills, also small ‘Everlastings,’ which I 
haven’t seen growing wild before. A very fine Composite, 
which I am sure must be a kind of Senecio, makes a great show, 

* Later. It has a very roundabout connection with L. Bunyonyi. 
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with large clumps a couple of feet high or so. Thistles abound, 
and some very fine nettles~one inucb like our ‘ Ionian ’ nettle 
at home, the other very handsome with leaves deep))' cut; 
neither of them like the Fleurya I knew in tlie jungle.? of the 
islands, I have mentioned, from Kabale, the abundance of 
a Rubus which grows everywhere, like our blackberry, but has 
red fruits, and another, more hkc the raspberry. 

“The great feature of my present whereabouts is the 
absence of trees— nothing save an occasional • Candelabra ’ 
Eu-phorhia, and some queer things which I call ilrocciena, 
but don’t know if they are. I had expected, from wliafc I 
heard, to find, at any rate, the lotccr hills, covered with forest : 
they are not ! The big forest, inhabited by gorillas, etc., is 
a long way away from here, and at present quite uugct-at-abb 
(owing to the Germans, wild natives, and sundry encumbrances 
of that ilk 1). But on the top of the ridge, hirmmg tbe E. 
boundary of the rift, is bamboo forest, and I’ve been there 
several times to tuke our porters to get building material. 
It takes three hours to get tiiere, arid one has a stiff climb. 
Having got up to the top of the ridge (nearly 8000 feet, I 
suppose) one looks dowm the other side into a large basin, the 
sloping sides of which are covered with bamboo only- -with 
only here and there the dome of a tree. The bottom of the 
basin appears a marsh, and leading down to it are well-worn 
tracks made by the small race of elephant wliicli lives there. 
The other M.O, who is with me has seen them and shot them, 
and says they are very wild, and only run to about eight' feet 
high. There are also lion there - a queer place, one would 
think, but I have seen their fresh track m the herbage. I took 
my net there each time I have been, but it's singularly deficient 
in butterflies. What there are are interesting. A species of 
Amauris [A. ellioti], which I don't know--of the echerin type, 
but with butter-yellow spots and larger pale area at h.-w. 
base below. I could never catch them in the bamboo forest; 
they fly rather high up, and circle round the bamboos - in 
fact, I thought they must be Hvmphaliucs when I first saw 
them. But I have caught a number drinking at mud by side 
of the stream 1 have before mentioned. There is also there 
an ilcroea [A, red and black, which I know not; 



( cxx ) 


which I have likewise caught in numbers drinking at the same 
stream, I haven’t seen a single Lycaenid in that bamboo 
forest — only one Nymphaline— a brown Charaxes which seems 
abundant — I think a species I know, but it’s always out of 
reach. One species of Hesperid abounds, and I caught also 
a Baoris; also one black Satyrine marked with white, which 
occurs indiscriminately all over the hills, but doesn’t come 
down to the i>lains, 

“ The birds of this region are not particularly noticeable 

rather few. Perhaps the most noticeable are Shrikes — which 
live in couples ~ long-tailed, black-and-white species. It 
seems to be rather a characteristic of these birds that they have 
a joint call - that Is, one of the pair utters a few notes, simul- 
taneously with which the other one of the pair utters the 
complement. The w'hole cry— one can’t call it song— -thus 
produced is often very musical, but the effect is so simul- 
taneous that it’s difficult to realise it’s the effort of two birds. 
Apart from them, insect-eating birds are scarce. I’ve seen 
no Rollers or Bee-eaters {both abundant at Kakindu and 
Rukuba posts where I was so long) ; Flycatchers extremely 
scarce, Sw'allnws also (I’ve seen one on the hills, probably a 
Martin, all black, that I have not seen before). One species 
of Coly is very plentiful where tall herbs and bushes grow, 
and Sun-birds are not uncommon in some places. Coucals 
are common on shore of Lake Bunyonyi. There being no 
trees, there are no Hornbills or Parrots or Plantain-eaters. 
The Crowmed Crane and ubiquitous dark green Ibis are occa- 
sionally seen. Crows abound (perhaps because of dirty habits 
of natives). Ducks are common on the lakes, Gulls on L. 
Bunyonyi, but I saw' there none of the Lily-trottors so abundant 
on L. Victoria, nor Herons and Egrets. There are King- 
fishers among the rushes, but no Divers or Cormorants (so I 
think there iitust be few if any fish in that lake). One liears 
Nightjars on moonlit nights, but I haven’t heard Owds. 

“ As regards the people of this part. — they are known as 
Bakiga — fine, pow'erful, but oh, so smelly, people ! They are 
quite different in many w'ays from the Baganda; wear one 
filthy old goat or sheep skin hung round them according to 
the direction of the wind; wear their hair either in long 
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thrums or else with the whole head shaved save for two 
ridges riinniEg in a spiral manner; they eat peas and beans 
instead of banana, and live in queer little groups of houses — 
perhaps half a dozen houses together, making a sort of small 
clan, surrounded by a thorny ring of bushes, with a little extra 
house for the evil spirits to live in ! The hill-sides are covered 
with neat, allotment-like patches of peas and beans, while the 
familiar banana plantations are quite absent. They are of 
dirty habits, and far below the relatively clean and tidy 
Baganda. But the most interesting people are the Batwa, 
who live in the depths of the aforesaid dense bamboo forest, 
and are never seen by any one unless by a party which has to 
penetrate — when all they usually see is a poisoned arrow 
sticking in the corpse of some one who has lagged behind ! 
They occasionally raid their neighbours, who fear them much. 
They are described as very small pigmies with long arms and 
hairy chest and face, and are very little known, as they are 
very retiring 1 

“ In all this long screed I’ve said nothing about the war ! 
All is quiet at Kigezi just at present, but there have been two 
or three local ‘ scraps ’ along the frontier recently. One took 
place about three hf)urs away from here. A lot of the German 
natives, unarmed save for spears, bows, arrows, etc., about a 
thousand, surrounded and attacked one of the Belgian out- 
posts. They had a medicine man with them, and a sacred 
white sheep ! Things at one time might have been unpleasant, 
till a lucky shot killed the medicine man, and the rest dis- 
persed ! I wish I had been there, but as the place was sur- 
rounded it would not have been possible to get there, and as 
a matter of fact w'e weren’t needed ! We know absolutely 
nothing of what Smith -Dorrien and the Boers are doing, but 
hope that some time an advance will be ordered from this part 
of the line. So that I hope 1 may be enabled to send you 
specimens from the plains still further south (Kuanda). 

“ On a return journey from Kigezi to Kabale I saw on the 
25th Feb. a cj P. dardanus in the valley where the 
[i4. ellioli], new to me, with butter-yellow spots, and large 
yellow area at base of h.-w. below, is so common. How nice 
if the local ? cenea copied this— for echma is not marly so 
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common, though it occurs with the other. But I didn’t see 
one, alas ! 

“ A‘pril 0, 1916, Kaibalt, S.W. Ugaivia. 

“ I had quite a short visit to Kigezi, being soon recalled to 
Kabale— and in a week or two shall have left Kabale (30° E. 
and 1“ 15' S. — did I give you that before?). 

“ j may not say anything, save that the next box of insects 
I send you will have come from U.E. A. ; for when our advance 
does come I’m not going to leave my net behind : though I 
expect to be so busy that there will not, at first, at any rate, 
be much time for collecting. But one never knows when one 
is going to be stuck at a place— and then the net comes in ! 

“I’m very well, and much looking forward to ‘ the Real 
Thing,’ which appears to be at last a probability and not 
merely a possibility. I’ve put my address back to c/o 
as I don’t know what else— the ‘ S. frontier force ’ ceases to 
be so when it has begun the invasion of G.E.A. ! 

“ (Ae Belgian Northern Forces in 
late German East Africa, 

“June 5, 1916. 

“ Well, here lam, in what was G.E.A., as part of the force 
which the Belgians have pushed in (with the aid of the Uganda 
pt>rters) fronr the far S.W. corner of Uganda (but just E. of 
the Kigezi district). You may say that they went m about 
30° E.. and have reached as far as Kigale— on 2 S., the 
administrative centre of this part of Ruanda. It s a very in- 
teresting country, although just to the E. of the mountains of 
Kigezi it’s quite hilly enough, and bad country for safaris - 
there seems no system in the arrangement of the hills, and you 
have to keep getting out of one valley into another, up over 
watersheds, etc.— very tiring for porters. The hills are of 
rounded outline— thinly grass clad, sometimes granitic, more 
often of some reddish soil that makes beautiful patches of 
colour when freshly turned up. Here and tlicre one sees masses 
of a herbaceous sunflower, which makes beautiful patches 
of colour in the landscape -the first time 1 have seen patches 
of colour made by one kind of flower in masses, m the tropics. 
The plantations of millet lie very thickly in the fertile valleys 
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—principally this, as the Ruanda people don’t eat banana, 
and only grow a little for beer. They are a fine people— tall, 
thin, alert and agile (very different from the fat, sluggish 
Baganda), with aristocratic thin features. 

" The most noticeable feature of the country, so far, has 
been the absence of trees, which often, on safari, makes fire- 
wood very difficult to get. As you may imagine from this, 
butterflies are not very abundant. Eronia cleodora is much 
commoner here than IVe ever seen it before (it was very rare 
indeed at Kakindu), but I find it extremely difficult to catch. 

“ One day, when I happened on a piece of country of the 
thorn-bush type, with long lush grass under thorn trees with 
sweet-scented fluffy yellow balls of flower, I put up a herd of 
six fine Eland, which was very delightful ! We have had no 
fighting so far, as the Germans have retreated in front of us. 
The Boers seem to be getting on very well— so t hat one rather 
expects they will finish up before we have got very far ! 

“ We had an awful wet season this year^ — thank Heaven, it’s 
over now— but when we started off at end of April we had some 
terrible days, and the numerous rivers were all in flood. Eor 
days one had feet always wet, and boots and puttees had to 
be put on wet in the morning, and bedding also wet. This 
weather, of course, knocked out numbers of porters (it was the 
worst there had been for sixteen years), but it’s only a bad 
dream now ! I’ve kept fit save that I was in bed for about 
five days recently- -fortunately wc were not moving forward 
—with what I should certainly have diagnosed as ‘'flu,’ at 
home ! 

** July 2, 1916. Bdyian Northern FotU9. 

“ Now wc are in dried-up countr}^ of brown grass with trees 
shedding their leaves— a real dry season such as I haven't 
met. As regards the war, there has been no fighting, the 
Germans retreating steadily in front of us. We have kept a. 
steady S.E. direction, and are now not far off the S. end of 
Victoria Nyanza. The country we first came through was 
named Ruanda, a treele.ss country of high, rounded hills all 
jumbled together, with highly cultivated valleys inhabited by 
fine, tall, alert natives with good features and very friendly to 
ua — fortunately, as they are of warlike disposition. I didn t 
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get any collecting (and, indeed, owing to the rains there was 
little opportunity) till we reached the German post of Kigale 
(which you may have seen noted in the papers) at end of May. 

“ We left Kigale June 6th (I refer, of course, only to our 
ambulance), and soon got out of the difficult hilly and riverine 
country — catching butterflies as I went along. On the 6th 
I got the first specimen of a beautiful Prects new to me [P, 
artaxia, Hew.] f.-w, dark blue-black with large steely blue 
subapical marks, h.-w, brownish with eye spots. I have since 
got two more specimens, but have never found it abundant. 

“ For a day or two we went through very dull country- 
low, flat tidges much cultivated — ^but on the 12th came to a 
striking outcrop of granite and quartz. In one place where we 
camped the quartz blocks lay about so thickly that they were 
dazzlingly white in the sun. This was the edge of a stretch 
of very barren, stony country, after which we found ourselves 
on some hills overlooking the broad valley of a large river * 
(whose name, I suppose, I mustn t mention, but 1 bave said it 
often to you before !)— a glorious view of papyrus with a broad 
open channel meandering through, and hills on each side 
covered with ripe, drj’’ grass and clumps of bushes and small 
trees, which I found magnificent collecting ground and made 
the most of, as we stayed several days. 

“ As regards Papilios, o dardamis abounded, so I anxioiisiy 
looked for 2, and the only ones I saw were two plaitemoides ! 
Kemaikabie, as it was most un-Planema country [see p. cxxvi], 
and there were only one or two Acraeines ! Amaims was 
represented only by one or two edieria (or aWiniacuJa^^) and 
T. petiverana; so tliere were no models— save D. ckrysippus. 
The locabty was 30° 55" E. and 2° 5' *S., on the west side of the 
river. Has planeinoides been taken as far south as that before 1 
“ Of a yrnp^idlinea , the main thing I noted was the abundance 
of forms of Precis^ several species new to me (but possibly only 
wet and dry forms of one species). I collected what I could 
on the dates I was there (June 13-18) to show how they all 
flew together, and you will be interested to see them. Of 
Hesperids I got several new to me — of particular interest one 
that was found among the high grass with underside much 
* Kagera River. — E. B. P. 
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broken up into a network oi dark brown and yellow [Cyclopides 
mllemi, Wallengr.]. I got a lot of beautiful' specimens 
“ The only Lycae^nd Jiere of interest was a curious sluggish 
Liptenme {Telipna rehcuhta, But!,, ^]. I found it sitting on 
a dry grass stem, and it seemed strictly analogous to’ the 
above-mentioned skipper .♦ I only found the one specimen 
I wonder if it’s new ? On June mh we had a day at another 
nice collecting ground along the river, and I got some more 
things I had not got before ; A large Lymenii, witii some cop- 
pery tints {Beudorix diocks, Hew., A curious Hesperid 
[Ahantis zambesiam, Westw.], which I saw sitting on a flower 
with wings widespread and took for a moment to be a Synlomnl ; 
its blue-black wings and large semitransparent whitish spots, 
with coloured body certainly suggested tliat it was apo- 
sematic (but whether Syn- or Pseud- 1 know not). A large 
Asiiid abounded in the grass, and I caught six with prey as 
follows: Honey-bee, 2; small bee; small ({ossorlaH) Hymeno- 
pteron; a large black froghopper with conspicuous white 
blotches, which one might regard as apoaematic. These five 
thus had protected insects as prey (or four, at any latel—the 
sixth had a Sat}Tin.e,— IpAMfoiu. In some cases the Asiiid 
escaped, but I got the prey, 

“After a day or two more we reached a point (30° 55' E., 
2° 25' S.) where two big rivers became confluent, and the 
scenery was strikingly interesting from a geographical point 
of view. Above and below the confluence, the rivers flow 
through broad valleys between ridges on each side, covered 
with dried-up grass and scattered bush (for the dry seaacm 
seems very marked here). The valley is almost iiiled with 
papyrus, leaving a channel meandering in the middle, through 
which flow the rivers — about the breadth of the Cher in Meso- 
potamia at Oxford, but with much greater flow. They loin 
at right angles, and shortly afterwards the river flows over 
some falls and cascades and then through a narrow gap with 
300-feet-high cliffs on each side. This was a particularly 
interesting feature geographically, for the river flo^yed straight 

^ * Dr. G, A. K. Marshall has noted the rOBcmblance at rest, and the 
similar resting habits of this Hesperid, and an allied Tdifna , — 
T. nyassae, at Salisbury, Mashonalancl. Trans. Knt. Soe., 1902, 
p. 496.— E. B. l\ 
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through a high ridge, running at right angles to the general 
lie of the ridge, which is N. and S. It looked to me as if this 
transverse ridge had been torn across by an earthquake, owing 
to want of conformity with the surrounding country ; for the 
faces of the cliffs were rough, and had not the appearance of 
having been worn through by water. If this is so, then the 
ridge must at one time have held up a great lake behind it, 
with the overflow perhaps trickling over a low neck somewhere. 
To my pleasure we had to stop here a day, owing to the delay 
caused by large numbers having to cross the river in a few 
canoes. So I caught butterflies in the very small patch of 
forest (perhaps half a mile along the river and 200 yards broad) 
which flourished where the falls and cascades were, and to my 
great interest found a regular collection of typical forest species, 
though surrounding country for miles is dried-up open bush 
(and on the E. side almost waterless !). On the evening of 
arrival I had caught ^cmea joduita (a rather abnormal speci- 
men*), and Baoris niveicornis. Next morning {June 21) I 
first caught a magnificent blue Salamis quite new to me — a 
real prize. Next, a d* and 5 Planema 'poggei, which was nice 
after seeing the P- planemoides mentioned above. I didn’t see 
any 9 dardanm here. I could have done with a little more 
collecting here, but wc had to move off, and subsequently 
I haven’t seen much. 

“ On June 29 we reached the (formerly German) post whence 
I now write— -near S. end of Lake, but I must not mention 
names. There are a few — no, 1 mustn’t say that t It’s atvful dull 
country all round— very open, with no bush, and all dried up : 
moreover, there are plenty of sick to look after, and so there 
will be no more butterflies so long as I’m here. We have had 
no real scrapping — only shots fired by a few Germans as they 
retreated. We have captured a few prisoners (German men 
and women) and some stores, but nothing of any real import- 
ance — the scrapping lias yet to come (on our side of G.E.A., 
but the Boers seem to be having plenty). Keep a look-out 
in the papers for news of the Belgian Northern columns, with 
whom I am ! 

“ Oh, one more interesting fact. You remember my saying 
* It is esebria. Hew. — E. B. P. 
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that on "both occasions when I had crossed the [Kagera] river 
I found on the other side the stridulating ant Megaponera 
foetens ? So this time, as soon as I crossed over again (just 
above the falls mentioned) I kept a careful look-out and had 
hardly gone a mile away from the river before I saw it abun- 
dantly, and yet had not seen it before ! So I think the three 
localities, very far separated from each other, may be held to 

establish the fact that for this ant the K (I nearly said it 

that time) river does form a barrier ! 

‘‘July 12, 191G. With Belgian Northern Forces. 

“ We have arrived at last at the S.W. corner of the lake 
(and didn’t I cry BaXafraa when I first saw it !), and are now 
only two days off Entebbe, as we are in touch with the 
steamers. 

“ As you will have seen in the papers the Belgians liad an 
excellent scrap down here, and utterly routed a very superior 
German force, killing and capturing most of the white officers. 
But long before you get this you will liave seen in the paj^ers 
about the doings of some English (^olunms; as f can’t say 
anything about them I will change the subjeet. 

“ The country down here is very difierent from the lake 
scener)’ I am accustomed to. No forest, but bush and si.uub 
and thorn trees scattered about among long grass now all dried 
up, and haunted by G. mornilom. In wet weather there must 
have been lots of game here, judging by prints (aud some one 
has seen three giraffe since we liave been here). But now, it 
being dry season and all the grass brown, there are no game, 
and not much in the way of butterflies; as the country has 
been burnt to destroy the cover for the German askaris, who 
have been routeil aud scattered ail over the countr\. The 
climate is nice, as the nights arc very mucli cooler than at the 
N. end of the lake, aud during the day there is always a fresh 
S.E. wind — suppose trade wind. J>ay after day the sk\ is 
cloudless and blue, aud that again is different, for up north 
one never gets a day without lumpy cumulus clouds, and rarely 
passes a night without seeing lightning Bickerings. 

“You will have seen in my last letter notes about again 
finding Megapomra joetrnx south of tlic Kagera Ri\ei. where 



( cxxviii ) 

it was not north, I saw this morning a detachment — perhaps 
100 strong — evidently going oft for food, moving along in a 
column very orderly, and quite slowly, three or four abreast 
(very different from the feverish activity of the Doryhis 
columns !). When disturbed they got excited and stridulated 
very vigorously. It’s an interesting ant, and I should like to 
see it raiding. From what I’ve seen so far it only feeds on 
Termites. 

July 16 , 1916 . With Belgian Northern Forces. 

“ I am still with the ambulance at the S.W, comer of Lake 
Victoria, awaiting orders. We are gradually gathering to- 
gether sick porters from the numerous columns and awaiting 
a boat to Entebbe for their removal, so that by cjay I am very 
busy.” 

The following letter, received only a few days ago, showed 
that Dr. Carpenter was still in the same locality at the S.W. 
corner of the Victoria Nyanza. An earlier letter describing 
the ‘ place of rocks ’ was not received. 

“October 5 , 1916 . With Belgian Northern Forces. 

“ I am still in the place of rocks with my hospital, and fear 
lam stuck here for many a long day 1 So I missed the actual 
capture of Tabora, which was bad luck, as it’s the most im- 
portant thing the Belgians have yet done. I hope tlie papers 
have been fair to them, and given them the credit which is 
theirs. Draw a line from Tabora westwards to Ujiji, aiul 
northwards to the S.W. corner of Lake Victoria, and you will 
see that the Belgians have taken a fair share of G.E.A. ! But 
the papers at home talk as if Smuts’ was the only force 
operating ! There was some very bloody fighting, I believe, 
but I am so out of the way here. ‘ We get no news, and you 
probably know better than I what is going on in G.E.A. ! 

I wish this w'as a better place for butterflies ; they are 
very few indeed. The w^eather just now is perfect like a nice 
English June. Light rains at night — all the bushes and trees 
flowering and in full fresh green ;it’s just a lovely springtime 
the first I've met in Africa. It’s very nice after the eternal 
sameness of Uganda. 

“ I’ve taken to collecting Coleops — my first love ! I haven t 
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any tubes or sawdust, so keep only sizeable ones. There are 
some grand Carabids — huge black fello ws ! I did laugh one 
evening. I was sitting out with one of my convalescents 
from fever (a man wlio has ‘ seen life ’ and knocked about all 
over the world — spent two winters at Klondike in the first 
days, etc. 1), and be suddenly screamed like a w^oman on seeing 
one of these black giants which had climbed up him ! I said 
I had seen what I didn’t suppose any one else had ever seen — 
viz. him frightened ! ! Many of them have a dull white patch 
on elytra. 

“ I see a good deal of the ant Megaponara foetens here : one 
is always coming across their long, solemn, slowly marching, 
black processions — of any number froiii 50 to 500 or so. I 
have never seen them carrying any other booty hut the species 
of Termite which abounds here- -the one I have alluded to 
before. It Uves under ground and makes no hills —coming out 
of little holes and running about, uncovered^ in the open, to 
get bits of live or dead grass which it carries down the holes. 
Presumably in correlation with its open-air habits, its colour 
is much darker than tlie large Tennitc wdiose hills I used to 
destroy on the island.s, and which devoured iny house. This 
one does not attack wooden posts, nor doe.s it make covered 
runs. Curiously enough, I have never seen any soldiers, \vhich 
is perhaps why Megapoucra wages such ceaseless war against 
it. This ant, when it goes out in column, wanders about look- 
ing for the Termite holes. Immediately one is found there is 
great excitement. The little bits of grass which sometimes 
plug the entrance are dragged out, and tlie aiit.s .scramble down 
the hole, very shortly reappearing with Termites, feebly stnig- 
gUng, in their jaws. Sometimes there .seems evidence of an 
underground barricade, as nnt.s come up to the surface with 
bits of dead grass, etc., a.s if they were breaking down hastily 
erected barricades ! One can almost ]>icturc the Termites 
hastily throwing up jiartitions of grass and earth to keep back 
the invaders ! 

It would be interesting to know ii the reason ^Yhy Mega- 
ponera is absent from .some parts, is because tJiis particularly 
defenceless Termite is absent also ! 1 
“ There is a peculmv Skipper in tliese parts which .seems 
PROC. ENT, SOC. LOND., V. IDlfi ^ 
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to spend the day-time lurking in the shelter of ‘ Ant-bear ’ 
{Oryderopus). I found the first quite bv accident. When 
passing one of these large tunnels I idly kicked some loose earth 
down, and a number of things flew out which I naturally 
thought were moths. They came back to the mouth of the 
hole, and one after another settled there, or went inside. I 
found they were a duU-coloured Skipper of the ‘ Dingy ’ type. 
Since then I have very frequently turned them out in the same 
way, but they are not always catchable. I wonder if it ig 
a crepuscular or nocturnal species ? I have never seen it 
elsewhere.” 

The observation described in Dr. Carpenter’s last paragraph 
certainly refers to one of the species of Sarangesa mentioned 
below. 

The first record known to Prof, Poulton was that of 
Dr. G. A. K. Marshall, who, in Ann. Mag. Nat. Hist. (7), IT, 
1898, p. 33, speaking of his experience in S. Africa, contrasted 
Precis natuUnsis, Staud,, which “ frequents the highest points 
in any neighbourhood,” with the sesamits form, which “ is more 
partial to shady spots, and is to be found in ravines and sprints 
spruits] or rocky wooded slopes, and shares with the Hesperid 
Sarangesa mofo:zioides, Holl., a marked affection for disused 
mining-shafts and cuttings.” The species of Hesperid was 
subsequently identified by Dr. Marshall as N. elimin-ata, IIoll. 
(Trans. Ent. Soc., 1902, p. 422). 

The next record was by Mr. S. A. Neave, who, writing on 
the butterflies of Northern Rhodesia inProc. Zool, Soc., 1910, 
p. 69, stated of Sarangesa plistonicus, Plbtz ; — “ This species, 
as well as its allies, has a predilection for very shady spots, 
as has already been pointed out by Marshall in the case of 
S. eliminata, Holl. Jumping on the ground above a hole 
made by an Ant-bear will often cause clouds of them to issue 
forth.” 

To these could be added two records as yet unpublished. 

In 1908 and 1909 Mr. Walter Feather had observed ASamu- 
gesa frequenting Porcupine as well as Wart-hog burrows at 
Mandera (3000 feet), 47 miles S.W. of Berbera, Somaliland. 
Mr. Feather had written — 

“ I am certain I took the Skipper in Porcupine burrows, as 
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there Tfere quills and dung in and close to the holes. I also 
took it on one occasion in a Wart-hog’s burrow. I should say 
the species is Sarangesa eliminata, but will send the insects. 
Nearly all my Sarangesa were taken from burrows, as I very 
rarely saw the butterfly flying in the open. I have seen from 
30 to 40 specimens, at the very least, come out of a burrow. 
When left alone they used to return ; in fact, 1 have disturbed 
them many times in succession at intervals of a few minutes 
on purpose to see them return to the burrow. I remember 
on one occasion only a few coming out on being disturbed. 

I then got a longer stick, perhaps six to seven feet long, and on 
pushing this down as far as I could reach, quite a lot more came 
out In British East Africa I u.sed to take S. mofozi and 
ofUhabnica under overhanging rocks in deep shade. They 
rested flat on the rock with outspread wings, and they too 
returned after being disturbed,” 

Mr. Featheris notes, taken at the time, recorded that on 
“ June 7, 1909j quite a small cloud came out of a Wart-hog’s 
burrow. They were very active.” The animal was dug out; 
so there was no doubt about the burrow, Feb. 20, 1908, and 
July 2, 1909, were recorded in the notes as dates on which the 
Porcupine burrow was visited and Skippers captured from it. 
Several specimens of the Hesperids thus taken were sent by 
Mr. Feather and identified as S. eliminala. 

Finally, Mr. W. A. Lamborn had written from British Central 
Africa, Aug. 28, 1915 — 

“ A few days ago I made an interesting find — of a large 
number of skippers, all of one species, resting by day in the 
burrow tenanted by a Wart-hog, and this appears to be their 
regular habit. In. these burrows also are a great number of 
larvae of the flv Auclmernmtjia Uilcola, F., so that it seems that, 
though man is assailed by the grubs, the pig is the more 
favoured host.” 

Further details were received in a letter of Sept. 4, telling 
of observations made at Monkey Bay, on the S. of Lake Nyassa. 
A few additional details sent to Dr. ilarshall have been in- 
corporated. Examples of the He.spend captured on >pt. 3 
received in London and Oxford, were identified as Sarangesa 
motozi, Wallengr. 
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“ On 27th August I examined one of the burrows and saw 
inside, at a distance of two or three feet from the entrance, a 
number of Lepidoptera resting on the side walls. From the 
position of their wings I took them to be Geometers, but on 
catching one was surprised to find it was a dull, dingy Skipper. 
On attempting to take more they mostly retired deeper into 
the hole, but a few came out, immediately seeking shelter 
under leaves in moth-like fashion. They were obviously rather 
dazed with the light, and, when left undisturbed, gradually 
returned to the burrow again. I took eight or ten; then, as 
the burrow was teeming with fleas, which soon harassed me, 
I left them alone. Later in the day I opened up the burrow 
and a number of the butterflies escaped. I have since looked 
into various other burrows at all times of the day, and have 
invariably found the insects. If one does not see any, a few 
handfuls of earth thrown into the burrow always brings out 
one or two. On the eve of Sept. 2, at dusk, I sat close to a 
burrow and watched them come out and fly off, and there is 
little doubt in my mind that they are nocturnal. I am wait- 
ing for a moonlight night to make certain of the matter. 
Yesterday 1 thought I would see how many I could get out of 
one hole. Shortly after dawn I managed to take nineteen, 
and there were a number more still which eluded me either by 
retiring deeper into the hole or by coming out too suddenly 
for me. At 1 p.m. I took another four, which came out when 
I bombarded them with earth, and there still seemed to be 
more. I have seen them still there with the setting sun very low 
down. The other denizens of the holes include multitudinous 
ticks, and the larvae of Auchmeromyia, two species, I think.'’ 

It was clear from the above records from many parts of 
Africa that this interesting habit w'as highly characteristic 
of two types of Sarangena - — one including dingy forms like 
eliminata, the other variegated forms like nwtozi. How many 
true species were included would probably only be known 
when the structural characters w^ere worked out, and all the 
above-quoted names of Sarangesas w'ere employed with this 
reservation. 

Mr. K. G. Blair and the Chairman commented on Prof. 
Poulton’s exhibits. 
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A SCARCE Longicorn. — Mr. 0. E. Janson exhibited a 
specimen of Thaumasus Oliv., a rare and remarkable 

Longicorn beetle recently received by him from Venezuela. 

Papers. 

The following papers were read : — 

“ New species of Hymenoptera in the British Museum,” by 
Rowland E. Turner, F.E.S. 

“ Descriptions of South American Micro -lepidoptcra,” by 
E. Meyrick, B.A., E.R.S., E.E,S. 

“ Notes on some British Guiana Hymenoptera ” by G E 
Bodkin, F.Z.S., F.E.S. 



ERRATA, 


transactions. 

Page 142, line 3 from bottom, /c^ Agrais read AgriaH. 
Page 339, line 6 from bottom, /or aastati read austauti. 
Page 347, top line, /or Clitumini read Clitumnini. 
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ANNUAL MEETING. 

The Annual Meeting was held on Wednesday, Jan. 17th, 
1917, Commander J. J. Walker, M.A., E.N., F.L.S., Vice- 
President, in the Chair. 

The Balance Sheet was read by ^Ir. E,. Wylie Lloyd, one 
of the Auditors, and adopted on the motion of Mr. F. H. 
Wolley-Dod, seconded by Mr. G. E. Frisry. 

Mr. Lloyd drew special attention to the recovery by the 
Treasurer of three years’ Income Tax on the investments of 
the Society. 

The Eev, G, Wheeler, one of the Secretaries, then read 
the following 

Report of the Council. 

During the past year the Society has taken a new departure 
in the institution of Special Life Fellows, the number of 
whom may not exceed twelve, the distinction being conferred 
on British subjects only (these being ineligible for Honorary 
Fellowships) who have been Fellows of the Society for not 
leas than fifteen years and who have rendered distinguished 
service to Entomological Science. Two have been elected, 
Prof, L. C. Mr A LL, F.R.S., and Col, J. W, Yerbury, 

The Bye-laws have been thoroughly revised during this 
session, numerous alterations ha\hng been made, especially 
with a view to the simplification of procedure in the election 
of OfiScers and Council, a ballot for whom had hitherto been 
required, even in the very frequent cases when no alternative 
names had been proposed. 

The Society has lost thirteen Fellows by death, as against 
two last year, one of whom, lilr. Roland Trimen, F.R.S., 
was a former President of the Society, and had just been 
recommended by the Council for a Special Life Fellowship, 
and another, Mr. G. Meade- Waldo, M.A., was a Member 
of the CounciL Two others, Capt. R- P A. Morrell and 
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2nd-Lieut. H, Baldwin Hudson, have given their lives for 
their country. Death has also removed from our meetings 
the familiar figures of Mr. J. Platt Barbett and Mr, F, 
Enoch. The other Fellows whom the Society has lost include 
Messrs. C. A. Briggs, C. Carrington, J, W. Ellis, A. T. 
Gillanders, Col. A. M. Lang, R, H. Relton and A. Tetley, 
Four i’ellows have resigned and three have been removed 
from the list, while seventeen ordinary and two Special Life 
Fellows have been elected, our numbers being thus reduced 
by one, the Society now consisting of twelve Honorary 
Fellows, two Special Life Fellows and five hundred and 
ninety-three ordinary Fellows, making a total of six hundred 
and seven, as against six hundred and eight at the close of 
last session. 

The Transactions will, when completed, form a volume of 
444 pages, illustrated by 110 plates and one map, and consist- 
ing of twenty-four papers by the following authors : Messrs, 
P. A. Buxton, B.A., F.E.S. (in conjunction with Mr. C. B. 
Williams, M.A., F.E.S.), G. C. Champion, A.L,S., F.Z.S., 
F.E.S. (2), Dr, T. A. Chapman, M.D., F.Z.S., F.E.S, (5), Dr.K.A. 
Cockayne, M.A., M.D., F.E.S. (4), J. H. Dubrant, F.E.S. 
(in connection with the Rev. F. D. Morice), Dr. H. Eltbtng- 
HAM, M.A., D.Se., F.E.S. (2), Mrs. O. A. M. Hawkes, Messrs. 
R. Jack, F.E.S., J. J. Joicey, F.L.S., F.Z.S., F.E.S. (2), 
W. J. Kaye, F.E.S., C. G. Lamb, M.A., B.Sc., Dr. G. B. 
Longstaff, M.A., M.D., F.E.S., Rev. F. D. Morice, M.A., 
F.E.S, (2, one being in conjuention with Mr. J. H. Durrant), 
H. Ling Roth, and C. B, Williams, M.A., F.E.S, (in con- 
nection with Mr. P. A. Buxton). Of these, sixteen refer to 
the Lepidoptera, two each to the Coleoptera, Hymenoptera 
and Orthoptera, one to the Diptera and one is on the subject 
of Nomenclature. The plates comprise 2 Chromos, 6 three- 
colour plates, 93 half-tones and 9 line-blocks. The cost of 
two chromos and four three-colour plates is contributed by 
Mr. J. J. Joicey, Prof. Poulton bears the cost of one three- 
colour plate, and Dr. Chapman contributes half the cost of 
sixty -four half-tones and one line-block. The Map is given 
by Dr. Longstaff, and Mr. Lino Roth gives numerous text 
figures in illustration of his paper as well as a donation of 
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£5 towards the printing. In all cases t he drawings have 
been contributed by the respective authors. In consequence 
of the increased cost of printing the volume is not quite so 
large as in late years, but the number of plates is considerably 
in excess of the average. 

The Proceedings will occupy about 100 pages, and are 
illustrated by one line block and one half-tone plate, and 
contain several valuable papers in addition to the usual 
record of exhibits. 

Although the war has deprived the meetings of the presence 
of almost all our younger Fellows, except when home on 
leave, the attendance has been well maintained by the older 
Fellows in spite of darkened streets and irregular tjain service. 

The TREASuaEB reports as follows : — 

The item of £434 14s. under the heading of “ Subscriptions 
for 1916 ” shows a fallbg ofi of £40 19s. compared with the 
previous year. 

The sale of Transactions, w'hich amounts to £163 4s., is 
£24 9^. Sd. in excess of the year 1915. 

The recovery of £11 17s. 3d. for income tax for three 
years, deducted from the dividends on our investments, is 
satisfactory. 

Comparing our liabilities of £291 with our balance of 
£237 14s. 9d. shows a deficit of £56 5.s. 3d. This sum, how^ever, 
is covered by arrears of Subscriptions which, after careful 
analysis, may be considered good. The value of our Securities 
shows a fxrrther depreciation of £83 11s. Id. 

A. Hugh Jones, 
Treoswer. 


The Librarian reports as follows : — 

Three hundred and nineteen Volumes have been issued 
from the Library for home reading, and twenty-two Volumes 
and a large supply of Separata have been added to the Library. 

The library has been used very largely for purposes of 
reference. As was the case last \'ear, very few foreign 
magazines are coming to hand. 

A munificent donation of numerous illustrated books to 
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the value of £31 10#. hae been given by Mrs. Meldola in 
memory of her husband. These books have been selected 
by the Librarian, and the titles will be given in the “ Additions 
to the library ” for the year 1916. 

The Report was adopted on the motion of Mr. H. Main, 
seconded by Mr. W. J. Kaye. 

In consequence of the absence of the President through 
illness, his Address was read at his request by the Rev. Jas. 
Watebston, who showed a number of slides in illustration. 

The Rev. F. D. Morice proposed a vote of thanks to the 
President, regretting his absence and its cause, and express- 
ing the hope that the Address might appear in the Proceed- 
ings of the Society. lie also referred to the excellent way in 
which Mr. Waterston had performed a very diflhcult task. 
The vote of thanks was carried unanimously, after being 
seconded by Mr. Hamilton Druce. 

A vote of thanks to the Officers was passed on the motion 
of Mr. Stanley Edwards, seconded by Mr. J. Hartley 
Durrant, and each of the Officers said a few words in reply. 
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ENTOMOLOGICAL SOCIETY OP LONDON. 


Balance Sheet for the Year 1916. 


Receefts. 

£ s. d. 

Balimce in hand, let Jan., 

191S ^24 18 7 

Subscriptions for I»16 ... 434 14 0 

Arrears 26 5 6 

Admission E'ees 26 4 0 

Donations 86 1 0 ! 

Sales of Transiictious ... 1C3 4 0 

Interest on Investments — 

CocuoU ... £26 13 4 
Birmingham 3 
per cents. 5 13 3 

32 6 7 

Inoomo tax for three year.s 

recovered ou above ... 11 17 3 

Subscriptions in Advance 17 17 0 

£1,622 7 .6 


rATMK.\Trt, 


Printing Trail sactionfi, etc. 3.53 

Plates, etc 223 

Rent and Office Ex- 
penses 177 

Bonk.s and llitiding 13 

SiiliRcript iunu in Advance 
as per contr.a carried to 
1917 17 


a. rl. 
0 6 
0 8 

6 11 ) 
7 8 


17 0 


Balance in Jiaud 


781 12 8 
... 237 14 9 


Abskts. 

£ .s d. 

Subscriptions in arrear... 120 0 0 

Cost of £1,354 2.V. 2d. 

Consols. Present value 
at the price of 55* on 
the 30th December, 1016, 

£748 2*. lOd 1,233 3 0 

Cest of £239 I2s. 4d. 
BirmiaghamS per centH. 

Present value at the 
price of fiO on 30tJi 
December, 1918, £143 

15s. 4rf 0 0 

Balance in band 237 14 5* 

£l,vS-10 17 9 


Additional Assets; — 
Contends of Library 
Valued at, say, £3,S00. 


Li.^nji.ini;.s. 

£ s. d. 

Oil Ls tan ding account ... 16 0 0 

[ Cost of printing Parts 2, 3, 4 and 
i 5. say £250. Estimated cost of 
PlaU's in hand, £36, from -wliich 
1 lias to he deducted £8, the amount 
1 promised by coiitritiuior.s towards 
i the cost thereof, leaving a total 
1 liability of, xav, £2!)4 for the year 

I im. 

I 

I Audited, roinparfsl with vouchersand 
j found correct, .January 5th, 1917 — 

I K. D. .MoniCK. 

i R, W. Lloyd. 

1 A. Bacot. 

! J. C. F. FRVKn. 


The value of Securities .shows a total d.-preciatioii of £5.91 -it. lOJ. 
A, Hcgh JonkB, VVcrt-sii 

6th .January, 1917- 
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THE PEESIDENT’S ADDEESS. 


Ladies and Gentlemen, 

You have already heard in the Report of the Council 
all details connected with the working of our Society during 
the past year, and taking into consideration the effects, direct 
and indirect, of the war, we shall, I think, all agree that the 
position of the Society is satisfactory. 

I shall not therefore detain you with any preliminary 
observations, but proceed at once to the subject of niy 
address. 


Convergent Development among certain 
Ectoparasites, 

In submitting a few notes to the Fellows of The Entomo- 
logical Society of London on some aspects of parasitism, I 
may possibly be excused for offering a word of explanation 
as to why this theme was selected. 

Both fleas and bed-bugs have been of great interest to 
me for a long time, and my knowledge of these groups 
suggested that some attempt to put together a few observa- 
tions concerning certain modifications in the structure of 
Ectoparasites, occurring repeatedly in those orders or families 
which are wholly or partially parasitic, might prove of interest 
to my audience this evening. 

My two friends, Dr. K. Jordan of the Tring Museum, and 
the Eev. James Waterston, of the Imperial Bureau of Ento- 
mology, have been good enough to supply me with mfomva- 
tion concerning those parasitic insects about which I know 
little or nothing, and Mr, Hugh Scott of Cambridge has like- 
wise placed his great knowledge of the Nycteribiidae at my 
disposal, and it must therefore be understood that many of 
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the facts embodied in this paper are compiled from the notes 
my friends have kindly given me. 

Parasitism is not an original form of existence; on the 
contrary, it is an acquired habit, acquired slowly through 
ages. Parasites are derived from non-parasitic forms, and 
the alteration of habit is accompanied by corresponding 
morphological changes. Parasitism and non-parasitism are 
two conditions somewhat analogous to pathological and normal 
states, the pathological being a modification of the normal or 
healthy tissue. The study of parasites and parasitism ig 
fascinating and delightful to the speculative mind, as a 
comparison between the various parasitic insects and their 
non-parasitic relatives enables the observer to trace changes 
and modifications which are more apparent among parasites 
than among normal insects. 

Ectoparasitism is a mode of life adopted by the members 
of several orders of insects either in one stage of the life of 
the individual or throughout its entire existence. In some 
cases it is only the young stages which adopt an ectoparasitic 
existence, for example, many mites; in others it is the 
imago only which is an ectoparasite, for example, fleas ; while 
in others again, the parasitic habit obtains from birth to 
death, as in the case of Anoplura and Mallojjka^a. Some 
of these Epizoa never leave the host on which they dwell 
and feed, while others are temporary visitors only when 
they are in need of food. A third association appears to 
occur in at least one case, the curious Hemimertis, a parasite 
on an African rat, which appears to use its host more as a 
means of locomotion than for any other purpose, it being 
supposed that the Hemimerus does not secure any food from 
the skin of its host. 

The great variation which obtains in the degree of para- 
sitism, in the number of hosts frequented, and in the orders 
from which parasites are derived, has naturally produced 
numerous and varied species of parasitic tracheates. Not- 
withstanding this fact, even the casual observer must notice 
the repeated recurrence in widely different orders of similar 
morphological details. While there is no general uniformity, 
many Epizoa exhibit points of remarkable resemblance. 
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This agreement in certain characters may be likened to the 
colour-similarity found in cave insects, or to the resemblance 
of certain marine animals to fish, or of subterranean lizards 
(Amphisbaena) to earthworms and snakes. In fact, parasites 
show that a similarity of surroundings is frec^uently ac- 
companied by, or associated with, a certain amount of agree- 
ment in structure and colour. I hope that a short survey 
of the chief points of resemblance exhibited by those ecto- 
parasitic insects which live on birds and mammals may be 
of some interest to you. 

Insects Ectoparasitic ox warm-blooded 
Vertebrates. 

a. With sucking mouth-parts, b. With biting mouth-parts. 
Anoplura Mallophaga ' 

Cimicidae Hemimeridae 

Polyctenidae Platypsyllidae 

Siphonaptera 

Hippoboscidae 

Nycteribiidae 

Streblidae 

There are some other insects which may be called semi- 
parasitic, such as certain Staphylinids found on mammals 
in South America, and the blind Silphid beetle Leptinm 
testaceVrS of Europe, frequently observed in the burrows of 
mice. These I mention only in passing. 

The skin of the host covered with pelt or feathers oSers 
opportunities of life more uniform as to temperature and 
moisture than that enjoyed by the insect struggling against 
changing atmospheric conditions. True parasites are not 
much affected by ebraate, the conditions remaining more 
or less uniform whether the host is sub-tropical or sub-arctic 
in its distribution, or dwells in a moist or a dry climate. In- 
sects that are free are much more affected by climatic con- 
ditions. Again, the forces of evolution are much less active in, 
and affect the parasite far less than, the host, Evolution in 
the case of the parasite is retarded by the uniformity of 
conditions. It is for this reason that parasites not in- 
frequently illustrate the phylogenetic connection of the 



( cxliv ) 

hosts better than do the hosts themselves, just as certain 
caterpillars have indicated a relationship of their food-plants 
once considered to belong to widely different orders. 

It must not, however, be concluded that the species 
of Epizoa are constant. They too are liable to variation, 
especially those which, like the fleas, do not spend all their 
life on the host. We find among them many instances of 
conspicuous variation, individual as well as geographical. 
The flea of the hedgehog, for instance, is different in the 
western Mediterranean countries from the form found in 
Central Europe and Great Britain. The rodent flea, Ctenoph- 
tJialmus cLgyrtes (very common in Great Britain on voles 
and mice), has developed into a number of geographical races 
on the Continent, and even the Scottish and British specimens, 
taken 'as a whole, show some distinctions. Text-figs. 1-5 
represent a portion of male genital organs of five fleas repre- 
senting Cienopkihalmus agyrtes^ in various parts of Europe : 
agyrtoides Wahlgr. (1911) from Scandinavia, ewrous Jord. 
and Koths. (1912) from Hungary and Russia, agyries Hiller 



(1896) from Central Europe, Northern France and the Bnti.sh 
Isles, provindalis Roths. (1910) from the French Alps and 
Southern France, and haeticus Roths, (1910) from Portugal. 
In America, North of Mexico, we know a number of species 
which also consist of four or five geographical varieties, and 
the same can be said of certain species inhabiting other 
continents. So far as our knowledge goes at present, this 
geographical variation of the fleas is not dependent on differ- 
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ences in the host or hosts, but must, at least in the main, 
be attributed to those factors, whatever they may be, which 
are the cause of the modification into geographical races of 
non-parasitic insects and other members of the animal world. 

Epizoic life is, on the whole, one of ease and affluence, 
attended by the results which we are wont to denominate 
as degeneration. The females of certain sluggish or sedentary 
fleas, such as species of Vermijpsylla and the renowned Jigger, 
Dermatophilus penetrans, swell up to a great extent, resem- 
bhng big lice or ticks in shape, the resemblance being enhanced 
by their sluggish habits. A reduction in the mouth-parts of 
Epizoa is of common occurrence. The palpi are absent in 
the Arioplura or true Lice, and reduced in the Mallopkaga, or 
biting Lice, and the labial palpi of the fleas, which form the 
outer sheath of the proboscis in this order of insects, are very 
much reduced in those species which anchor themselves to 
their host and thus lead a stationary life. 

While some Ectoparasites, like the Hippoboscidae and 
Str^lidae, have w' ell- developed wings and have retained the 
power of flight, these organs are entirely lost in other Epizoic 
insects. We find remnants of wings or of wing-cases in the 
Cimicidae, Polycfenidae, and PlatypsylUdae and modified 
halteres in the Nycteribiidae, but in the Henumeridae, Sipho- 
naptera, Mallopkaga and Anoplura all remnants of wings are 
lost. This convergent development is easy • to understand in 
Bpizoa. Wings would be a hindrance and a danger to insects 
moving among fur or feathers. For that reason, the winged 
Pupipara break off the w^ings, or, at any rate, lose them 
when they select their host, and in this stato they resemble 
more a bed-bug than a fly, which resemblance is, of course, 
quite incidental, due to convergence without mimetic meaning. 

One of the most remarkable reductions among Epizoa is 
that of the eyes, Epizoic species are derived from insects 
with compound eyes. The facetted eye, however, is preserved 
only in the Ciniicidac and Hippoboscidae. In the Mallo- 
phaga and Anoplura tlie eyes are reduced or absent ; in the 
Nycteribiidae absent or vestigial; in the Polyctenidae, Ilemi- 
rmridae and Plalypsijllidae absent ; in Siphonopiera the eye is 
single, never facetted, and in most cases reduced or absent. 

?ROC. ENT. SOC. LOND., V. 1916. K 
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^his apparent irregularity in the development of the eye 
among Ectoparasites is, no doubt, explained by some difierence 
in habits, although much still remains a mystery to us. 

Is the absence of eyesight in these insects due to parasit- 
ism ? Only to a certain extent, I think. We know that the 
insects which in the imago state are totally or partially blind 
are found among those which live in caves, deep under stones, 
or in other places where there is little or no light. The 
Ectoparasitic insects whose eye-sight is lost or reduced are 
those living on hosts that frequent similar dark places. Al- 
though not invariably true, the parasites of mamiriftla which 
conceal themselves or dwell in burrows, hollow trees, caves, 
etc., are blind. Most of the fleas, for instance, which live 
on burrowing mammals are blind, while the bird-fleas have 
the eyes well developed. Bat parasites have no eyes or 
only remnants of them, wdth the exception of the Cimicidae. 
This exception is instructive. The Cimicidae or bed-bugs, 
some of which feed on bats (text- fig. 6) are closely allied to 
the Polyctenidae (text- fig. 7), likewise found on bats, but 



totally blind. The Cimicidae are usually found where bats 
sleep, only visiting their hosts in order to take nourishment, 
as they are temporary parasites. The Polyctenidae, on the 
other hand, live in the fur of bats, not leaving the host. 
They are more intensely parasitic and exist in almost uni- 
formly dark surroundings. Is it the intensity of parasitism 
or the darkness which has caused the loss of eyes in Poly- 
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ctenidael A comparison with other groups of ectoparasites 
will enable us to answer the question. Among the Siphon- 
aptera the very intensely parasitic EckidmpMga and Derma- 
tophilus penetrans have Nor lost the eye; they fasten them- 
selves on the naked or comparatively bare parts of the skin of 
the host, in birds, for instance, around the eyes and ears, and 
on the wattles of fowls, in mammals on the ears and feet. 
The ? of DermatopUlus penetrans burrows into the bare skin. 




II 12 13 

Fig. 8. Head of Xenopuytla eridos Roths. (1904). 

,, 9. ,, ,, „ ntloticiLS Roths. (1908). 

,, 10. ,, niloticiis Roths. (1908). 

,,11. ,, ,, ,, braeiliensis Baker (1905). 

„ 12. ,, ,, ,, lortus Roths. (1908). 

„ 13. ,, Rooseveldiiella georychi {1912). 

but even that habit Is not accompanied by the loss of the 
eyes. The nearest alhed species, D. caecata, however, has a 
reduced eye : and this species swells up in such a curious 
way in the ?, that the abdomen almost completely envelopes 
the head and thorax. In both species the o o do not burrow 
into the skin. Again, among the Amplura, the human lice 
are at least as intensely parasitic as the Polyctenida, but they 
have nevertheless preserved the eyes, while other species of 
lice, living in the fur of burrowing mammals, have the eyes 
much reduced or absent. All this appears to show that the 
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degree of parasitism is of less importance in connection with, 
the reduction of the eye than the absence of light, in the 
imagines of Epizoic insects. The absence of light leads to 
the reduction of the eyes, whether the insects are parasitic 
or not. Our illustrations (text-figs. 8-13) represent two 
series of three fleas each, showing a gradual reduction of the 
eye in closely related species. 

The reduction or loss of the power of flight and of the eye- 
sight are clearly cases coming under the term of loss of organs 
by disuse. But not every instance of reduction of organs 
among Epizoa is attributable to the same cause. In the 
MaUophaga, for instance, the foreleg is often much shortened, 
being modified into a sort of hand employed while feeding 
(text-fig. 14). In a similar way, the forelegs of Polyctenidae , 



Fio. 14. Underside of head and prothorax of Esthiopteriim diomedeaf. 
Fabr. (1775). ^ 

15. Underside of head and prothorax of Eoctenes nycUrtdta Horv. 
(1910). 


widely removed from the IHdUophoyct in classification, are so 
short that they are entirely concealed under the prothorax. 
They are strongly built, particularly the femora, and certainly 
not without functions (text- fig. 15), It is possible that the 
Polyctenida use them while feeding for keeping the hairs of 
the host away from the proboscis. This convergent develop- 
ment between MaUophaga with biting mouth-parts, living on 
birds and mammals, and Polyctenids with sucking mouth- 



( cxUx ) 

psi1» living exclusively on bats is remarkable, and yet similar 
instances of convergence are not rare among non-parasitic 
insects, as for example the modification of the fore-tibia into 
an instrument for digging, the hind-legs into organs for 
jumping, etc. Such modifications are in fact adaptations 
suited for a similar kind of life and acquired by the variou ; 
insects independently of one another. 

Some of the chief activities in the life of the Epizoa and 
the attendant morphological peculiarities aim at the circum- 
vention of the hostility of the hosts. Beak, tooth, and claw 
are ever ready to destroy the unwelcome guests. As among 
insects generally protective resemblance, nauseou.snes.s, stings, 
shamming death, swiftness of flight, etc., are means of avoid- 
ing an untimely death, so we find also among Epizoa devices 
which give the parasite a chance of surviving the severest 
persecution. These morphological devices may be discussed 
under two headings : (1) Means of holding on to the host, 
and (2) means of moving about on the host into a position 
of safety. 

The Ectoparasite is enabled to keep his foothold, so to 
speak, by bristles, tarsal claws, or the proboscis, or a com- 
bination of them. 

It is one of the characteristics common to Epizoic in- 
sects that they have a covering of hairs and bristles, either 
over the whole body or on certain expensed portions of it. 
The bristles and hairs serve various purposes. The function 
of those bristles which are directed away from the body or 
legs is to rest on the hairs of the host when the parasite is 
not moving. The parasite by this means can hang in the 
pelt without slipping out, as a broken-o2 many -branched 
twig remains hanging in a bush. These supporting bristles 
are directed backwards, or at least their tips point back- 
wards, so as not to impede a forward movement of the para- 
site. Some Epizoa can only move forward in the pelt {Siphon- 
aptera), not backwards. Some MaUopJiaga resemble Poly- 
ctenidae in possessing single long bristles on the tibiae (cf. 
text-figs. 26-29). 

The claws at the end of the tarsi appear to be organs w^hich 
arc easily modified. The claws of the fore-tarsi are often 
different from those of the other tarsi in Ectoparasites, as is 
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also frequently the case in other insects. We have not noticed 
any special sexual adaptation of the claws in Epizoa, but the 
tarsi have often a difierent covering of bristles in the sexes. 

There is a single claw in some mammalian Mallophaga and 
in the Anoplura (text-figs.. 16 and 17). This claw is so 
constructed that the insect can take a firm hold of a hair of 
the host. It is singular that this kind of claw should be found 
only in those two groups, which are usually placed far apart 
in the system. If there is really no relationship between the 
Anoplura and mammalian Mallopkaga, the close agreement 
in the claws is certainly most remarkable. 

All the other Epizoic insects have double claws of the 




Fio. IB, Tarsus of Pediculus humanus L. (175S). 

,, 17. ,, ,, TricAodcrfetf c«7>rnc G wilt (1843). 

,, 18. ,, ,, Ancistrona vagelli Fabr. (1787). 

,, 19. ,, ,, .ildrocterifis Jord. (1911). 

sickle-shaped type usually found in insects (text -figs. 1<S 
and 19). In some groups (the niajority of fleas) the claws 
have a large basal tooth, in other cases they are quite simple, 
many intergradations occurring. Asymmetrical claws are 
found in some genera of Polyctenidae (t*xt-fig. 19) and of 
Cimicidae, the inner or posterior claw {i. e. posterior if the 
leg is stretched out at right angles to the body) being smaller 
than the outer one. In this point the three groups of Ecto- 
parasites mentioned agree with the Rutelid beetles and the 
of the Agaristid genus Chelonomorpha, while in the butter- 
fly sub-family Acraeinae the opposite development has taken 
place, the inner claw being the larger one. Among the 
Pu pi para also some slight asymmetry in the claws is found ; 
here, as in the Cimicidae and Polyctenidae^ the inner claw 
being the shorter one. It appears, therefore, probable that 
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the single claw of Anoplura and some mammalian Mallophaga 
corresponds to the outer ( = anterior) claw of otlier insects. 

The second organ by which Epizoa with sucking mouth- 
parts fasten themselves to the host is the proboscis. A 
permanent fixture is achieved by driving the proboscis deep 
into the skin, as is done by ticks. This tick-like fixing is 
fonnd among the fleas in certain species, either in both sexes 
or, as is usually the case, only in the female. The rabbit- 
flea, and the species of EchidnojpJiaya may be mentioned as 
examples. The mandibles and upper lij) of these fleas are 
very strongly developed, the mandibles having densely and 
deeply serrated edges, by means of which these fleas are 
anchored. It is interesting to note that in some stationary 
fleas which have large claws the proboscis Ls relatively small 
[Molaccypsyllo)') while in stationary fleas anchored by the 
strongly developed mouth-parts the tarsal claws have be- 
come reduced, being in some species so slender and weak as 
to be of no use as a means of fixation (e, g, in the Jigger). 

It is also possible that some other portion of the mouth- 
parts serves the purpose of fixing in other Epizoa. The 
so-called mentum of the beaver-beetle, Plaiypsyllus cantoris, 
for instance, is divided into three lobes posteriorly projecting 
towards the throat ; and the gular plate of some MaU-opkaga 
is similarly divided posteriorly into two or three projecting 
lobes (Ancistrona, Pseudomenopon) (cf. text-figs. 20 and 21). 



The permanently fixed Epizoa are exposed to the danger 
of being torn oS or squashed by the host. There is generally 
some special provision against this danger. Either the skin 
of the parasite is so very tough that the scratching and biting 
of the host can do no damage of serious consequence to the 
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body though the legs may be injured, or the body is provided 
with strongly chitinised projecting lateral excrescences, as, for 
instance, in the genus Hectopsylla {Siphonaptera), or with 
specially thickened pleural sclerites as in certain MalUyphaga. 

The non-stationary Epizoa have, instead, the advantage of 
being able to run away, and they usually manage to find a 
place on the body of the host where claw, tooth or beak cannot 
well reach them. The majority of Epizoic ini^cts have ac- 
quired great agility, and many of them glide through the fur 
of the host as quickly as a seal travels through water or a 
corncrake through grass. Such rapid locomotion is only 
possible in consequence of special adaptations. 

The Epizoa are all flat, and only the females of certain 
stationary species swell up to a considerable extent. The 
fleas are compressed, i. e. flat from the side, while all the 
other Epizoic insects are depressed, i. e. flat in a dorso-ventral 
sense. The head is rounded or conical, and sometimes as 
flat and thin as the blade of a knife. In Mallophaga, some 
Fleas, Pupi'para, and others, it is the whole anterior portion 
of the head corresponding to the clypeus which is smoothly 
rounded. Stationary fleas, however, like the rabbit-flea and 
the Jigger, have the frons angulate. In the Polyctenidae the 
upi)er lip is very much enlarged and semi-circular in shape, 
forming the anterior portion of the head into a kind of shield 
(text-fig. 7). This shield is horizontal and very much re- 
sembles the clypeus of certain Malloplioga. Now, among the 
Siphonapfera we also find species in which there is such a 
shield, but here it is homologous with the clypeus and not 
with the lab rum, and is placed in a vertical direction. This 
occurs in Stephanocircus and some allied genera. The head 
of the Nycteribiidae has not this rounded shape and is not 
carried in the usual manner, but tucked away in a groove 
on the upper side of the thorax. 

Such stowing away of projecting organs is a common de- 
vice. The proboscis of the Cimicidu-e and Polyctenidae lies 
in a groove on the under side, and that of the Sipkonapkra 
in between the fore coxae. The antennae of fleas (text- 
figs, 8-13), Pupipara and certain Mallophaya are tucked 
away in a groove. The antennae are nearly always short, 
and, in those cases where there are many segments, most of 



( cliii ) 


them ftre united to form a knob. In the PlcUypsyllidae and 
Siphona/ptera the antennae recall those of Clavicorn beetles 
(text-figs, li-19, 21). 

The incisions between the segments of the body and leg- 
joints are points of danger; the hairs of the host might slip 
into the sutures and the parasites thus become entangled. 
This danger is overcome on the one hand by the presence of 
bristles which overbridge the incisions, and on the other by 
the segments being closely applied to one another or tele- 
scoped, Such “ parrying ” bristles fending off the hairs of 
the host are most conspicuous at those joints where the 
greatest flexibility obtains between parts of the insects ; for 
instance, at the joint between head and thorax, prothorax 
and mesothorax in those cases where the former is separated, 
and at the juncture of femur and tibia. Some species of 
fleas and Polyclenidae may be mentioned as illustration.^. 

The bristles which lie flat on the body, as do the majority 
of the thoracic and abdominal bristles in fleas, not only 
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protect the joints, but also strengthen the body and render 
the insect slippery, so that it can withstand pressure more 
successfully and glide more easily through the fur. As a rule 
these bristles are of the usual tapering kind, but bristles of 
other shapes also obtain. Bristles resembling the blade of a 
straight sword are, for instance, found in some fleas {Xifikio- 
'psylla) and some Anoplura {Polyplax, Hoploplura) (text-figs. 
22, 23). Short, thick, peculiarly dentate bristles occur In 
Cimiddae and appear among Ectoparasites to be confined to 
that family. 

The combs, which are a very conspicuous feature of many 
Ectoparasites, have a similar function to the bristles. They 
are strongly developed in most Siphonaptera, all Polyctenidae 
(text-fig. 15), in Nycterihiidae, and Platypsyllidae, and similar 
structures may often be observed among Mallophaga. 
These combs in most groups consist of peculiarly modified 
bristles, but in the fleas they usually appear to be exaggerated 
serrations of the edges of segments. Most of the Nycteri- 
biidae have one or two combs on the underside of the abdo- 
men and a semi-circular one dorsaUy on each side of the 
thorax. In the Polyctenidae combs are found on the head, 
thorax, and the elytra, or on one of them, and sometimes 
also on the antennae. Platypsyllus has a comb on the head, 
while in fleas, combs are found on head, thorax and abdo- 
men, some fleas, however, being without combs altogether. 
Some bat- fleas and the large mole- flea may serve as examples 
of many-combed species, while the “ bubonic plague ” flea, 
Xenopsylla cheopis, belongs to a combless genus. The human 
flea is allied to the rabbit-flea and the hedgehog-flea. The 
two latter species have a comb on the genal portion of the 
head and pronotum, while in the human flea the pronotal 
comb is entirely lost and the genal one at most represented 
by one tooth. 

The question why the combs are lost in many species will 
be difficult to answer. I may mention, however, one instance 
which throws a little light on points of this kind. Bat-fleas 
appear originally to have had a comb on the pronotum, 
metanotum and abdominal tergites 1-6, i, e. 8 dorsal combs. 
These are preserved in a number of species. In others some 
of the combs are lost or reduced to a few very short teeth. 
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We have also species in which the lost combs are replaced 
by what we call false ” combs in Siphonaptera. The abdo- 
minal combs of the North American Myodopsylla palposus, 
for instance, are represented by Bmall teeth {text-fig. 24). 





FlO. 24, MetAnotum and first abdominal tergite of Mvodovsylla thU- 
posua Roths. (1904). 

„ 25. Metanotum and first abdominal tergito of Myoiopsylla in- 

signia Roths. (1903). 

In an allied species (M. insignis) Nature has thought better 
of it and replaced the lost combs by combs developed from 
the row of long bristles which is present in all fleas at some 
distance from the apical margin of the segments (text-fig. 25). 
There is apparently a tendency towards the loss of organs 
after they have persisted, perhaps, a long time ; if this 
loss is antagonistic to the w^clfare of the insect, the species 
is doomed to destruction unless another organ can undertake 
the function of the lost one. At any rate, this seems to be 
the explanation of the development of such false combs in 
species which we must assume from all we know^ of them 
and their allies to have possessed originally normal combs 
on the segments now provided with false ones. 

Bat- parasites provide us further with an interesting case 
of the evolution on parallel lines which occurs in these difler- 
ent groups of Bpizoic insects. The legs of Polyctenidae have 
so-called pseudo joints var}ing in number according to in- 
dividuals, species or genera. The pseudo joints are pale rings 
where the chitin is less thick and hard, rendering the 
legs more flexible. Similar pseudo joints are found in Nycferi- 
Uidae, and in the bat-infesting genus of bed-bugs, Loxas-pis 
(text-figs. 26-30). The bat-fleas, however, although long- 
legged, have no pseudojoints. The occurrence of such a 
curious structure in parasites living on the same family of 
hosts, or even on the same individual, is certainly not 
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Fig. 26. Log of Listropodia blasii Kolen. (1856). 

,, 27. „ Colpocepkalum truTicatum Piag. (1880). 

„ 28. ,, HKSperocienea. 

„ 29. „ Adroctenes horvaihi Jord. (1910). 

„ 30. „ Loxaspis mirandus Roths. (1912). 

accidental, but must be assumed to be due to the similarity 
of surroundings. 

From the various examples of resemblances I have men- 
tioned, it is evident that the medium in which a species exists 
exercises a most powerful influence on its evolution. If that 
is so in the case of Epizoic insects, we are not far wrong in 
assuming that the similarities, often slight in themselves, 
which 6 jm pa trie insects (i. e, insects living in the same 
district) exhibit, are due in the first instance to similarity in 
the surrounding primary conditions of life. 

It only remains for me to express my thanks to the 
Officers and Council for the assistance which they have given 
me during my tenn of office, and especially to the Vice- 
Presidents, on whom, through unfortunate necessity, so large 
a portion of my work has latterly devolved. 
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GENEllAL INDEX. 


The Arabic figures refer to tke pages of the ^Transactions' ; the Roman 
numerals to the pages of the ‘ Proceedings.' 

The President’s Address is not separately indexed. 


GENERAL SUBJECTS. 

Aberration, of Arctia riyr/, exhibited, vii, Ixii; nf Agt-iades theti.i, leaden- 
coloured, exhibited, Ixx ; of British Geometers, mclanic and other, 
exhibited, Ixxix. 

Acraea, on certain forms of the genus, Ixix, 289. 

Africa, Bhopal ocera from, exljibiteti, xiv ; observations on the attacks of 
birds nn butterflies in British East, Ixxiv; habits of Pangonia varirolor, 
observed in South, exhibited, xc ; west of the Victoria Nyatiza, notes on 
South-West Uganda and on late German East, cx. 

Agriades coridon, A. coridon ab. rogstoncnsis, gynandromorphous, xii, 241 ; 
leaden-coloured aberrations of A. tketis, exhibited, Ixx. 

Agriopis aprilina, protective coloration in larva of, Ixii, 

Algeria, new Chrysids from Egypt and, Ivii, 26-1. 

American, weevil, French specimens of, exhibited, Ivii ; butterflies, rare 
South, exhibited, Iviii ; buttcrflic.s of the geuiia Pimfiiitis {Pa.silarchia), 
researches upon North, xciv ; Micro-kpidoptera, descriptions of South, 
cxxiiii. 

Amorpha populi, an intersex of, xci, 3-13, 

AaergaUs atraiulvs, larval hairs of, exhibited, xci. 

Anthidiam, nest-building instincts of bees of the genera 0.‘i>»ia and, exhibited, 
xxviii. 

Ants, from the front, exhibited, iil : on battleships, obstTvation nests of, 
Ixii; new British, exhibited, Ixx ; gynaudromorphous, exhibited, Ixxviii. 

Arctia caja, aberration of, exhibited, vii, Ixxi, 

Auditors, appointment of, xcii. 

Australia, with views of scenery, specimens collected during voyage to, 
exhibited, Iviii. 

liasilarchiaf researches upon North American butterflies of the genus 
Xmieaj'fw, xciv. 

Bee, bearing potlinia on all its legs, exhibited, ix j of the genera Osj«ta and 
Anthidiu^n.^ nest-building instincts uf, exhihiti'd, xxviii : parthenogenesis 
amongst the workers of the CajMs Honey-, 396. 



{ clvUi ; 

Beetle, Teratological epeciiuen, additional tarsal joiut* in a, exhibited, liv; 
Bcarce British, exliibited, Ivii. 

Birds on butterflies in British East Africa, observations on the attacks «f, 
Ixxiv. 

Book, curious old entomological, exhibited, x. 

British, Laverna nodirolella, exhibited, vii; Sirex juvencus, exhibited, x; 
beetle, scarce, exhibited, Ivii ; Polistes gallinxs, exhibited, Ixvi ; Ant, 
new, exhibited, Ixx; Geometers, melanic and other aberrations of, 
exhibited, Ixxix ; Coleoptera, rare, exhibited, Ixxix. 

British East Africa, observations on the attacks of birds on butterflies in, 

British Museum, new species of Hymenoptera in the, exxxiit. 

Butterflies, from Waigeu, exhibited, vii ; from Waziristan, two species of, 
exhibited, xlvi; of Southern Kordofan, Ivii, 369; stunued by a fall, 
recovery of, exhibited, Ivi; collected during voyage to Australia, with 
views of scenery, exhibited, Ivii! ; from South America, rare, exhibited, 
lx; from French Guiana, rare, exhibited, liiii; some new and little- 
known examples of resemblance in, exhibited, Ixxiii; food, experiments 
on spiders with, Ixxiv ; in British East Africa, observations on the 
attacks of birds oii, Ixxiv ; to stimuli, specialisation in the response of, 
Ixxviii. 

Bye-laws, proposed alteration of, i, vi, xiii, xv, Ixixvii, 

Cage, new observation, exhibited, xx. 

Cape Honey-Bee, parthenogenesis amongst the workers of the, 39C, 

Carausius morosus, observations on the growth and habits of the Stick 
Insect, Ixix, 345. 

Carpf>capsa taltiiaus, emergence of, exhibited, xc. 

Cas$ididae preserving their brilliancy, exhibited, Ivi. 

Cells of various Hymenoptera, exhibited, x. 

Chrysids from Egypt and Algeria, new, Ivii, 2G4. 

Vidaria suffumata from Sou lb- west Yorkshire, exhibited, iii. 

Cimbicids, saws of variou.s, exhibited, xi. 

Closing of the Natural History Museum, resolution on the, ii. 

Cocoon colour of ri\(Sut monHa and other L-pidoptera, on the factors wliich 
determine the, xcii. 404. 

Coleoptera, teratological, exhibitofl, Ixxi ; rare British, exhibited, Ixxix ; from 
South Nigeria, colour-association of Mylulh'is, exhibited, xeix. 

Colour, CrtSJidtrfae preserving their metallic, exhibited, Ivi; v.-iriation in 
Hawaiian wasp, inheritance of excessively small local, Ixxxtx; assoria- 
tion of Mylahris (Coleoptera) from South Nigeria, exhibited, xeix. 

Council, death of member of, xii ; new member of, xx ; nommatiou of, 
Ixxxviii. 

Cross-breeding of P«UcuU=< and P. fnuriofnn, exhibited, v, siv. 

Cydia deshaisiana, emergence of, e'xhibited, xc, 

Damciida chryiippns from Fernando Po, series of, exliibited, viii. 

Diptera, Falkland Island, Ixxx, 387. 

DyiitcuA vxartjinidif, pupal cell of, exhibited, Ixxix, 

Easter Island, tragic history of a butterfly, probably IlypuVmnaf^ UUm from, 
xctv. 

Egg-laying of Trichiosom 


la tihialiix, exhibited, I iii. 
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Egg-pookete tuside l>y sawflies, exliibH«i], 

Eggs of Sttgomyiafmciala, question yonoerning the hatching of, H. 

Egypt and Algeria, new Chrysids from, Ivji, 264. 

Entomological book, curious old, exliibited, x, 

Falkland Island Diptera, Ixxx, 387. 

Fello^i death of, Ivii. 

Fellows, election of, i, xiii, xx, li, Ivii, Ixx, ixxiii, Ixxx, lixxvii. 

Fernando Po, series of DanaUla chry^ippu.-i from, exhibited, viii ; Khopalocera 
from, exhibited, xciii. 

Fish in Suva Harbour, hawk-moth found in stomach of, exhibited, viii 

Food-plant, Haase’s hypothesis that dist.-isteful qualiticfi of Lepidoptera are 
derived direct from, Ixiv. 

t'orda formicaria and F. vii'ulanu, winged females of, exhibited Ixxix, 

French, specimens of American weevil, exhibited, Ivji; Guiatia. rare butterdies 
from, exhibited, lx iii; Guiana, on a tmllection of lleljconiue forma from 
Ixxxvii, 412. 

Gallipoli, Lepidoptera from, exhibited, xiii. 

Genitalia in forms of ^'I'rrt.v mtpi, scent-.scales ami, exhibited, xlViii. 

Geometers, melanic and other aberrations of British, exhibited, Ixxix. 

German East Africa west of the Victoria Nyanza, notes on .South-lVest 
Uganda and ou late, cx. 

Guiana, rare butterflies from French, exhibited, Ixiii ; on a collection of Heli- 
coaiue forms from French, Ixxxvii, 412; notes on some Hynienoptera 
from British, cxxxiii. 

Gynandrouiorphous, Agritidfs cvrido//, A. ah. lii, 243; 

Lepidoptera, Ixxii, Ixxxvi, 322; ant, l.xxviii. 

Haase’s hypothesis Ih’^t distasteful qualities of Lepiiloptcraare derived direct 
from food-plant, Ixiv, 

Hawmian wasp, inheritance of excessively small local colour variation in, 
Ixxxii. ■ 

Hawk-moth found in stomatdi of fish in Suva Ihtriioiir, exhibited, viii. 

HeUconinc forma from French Guiana, on a collection of, Ixxxvii, 412. 

iUl'rconiuSy on specific and mimetic relationships in the gemis, xij, xlvi'i, 101 
reply to paper on the genus, 149. 

Hesperid butterfly, RhojHflacainiii'’ (diservation ou the, lixi. 

Hynienoptera, cells of various, exhibited, x; further notes on the“ Jurinean ” 
Genera of, Ixxivi, 432; in the Britisii .’iluMMoti, new species of, cxxxiii ; 
notes on some British Guiana, cis.xiii. 

llypolimnas Imlina^ in Madagascar, fun hi t records of, exliibited, i,\i ; from 
Easter Island, tragic history of a butterfly, prolably, xciv. 

Insects, mimetic grouping of, xlvi ; scarre .siid local, <’-\hibittd, xeii. 

Japanese female Psychid and case, exliiliitcd. Ix.xix. 

“Jurinean” Genera of Hytnenoptera, fiirtlur notes ou the, I.xxxvi, 432. 

Kordofan, butterflies of .Southern, ivii, 269. 

Lagriuhe and Pediluhtc, on new and Jittle-liiinwii, Ixi.x. It'I, 

Larval hairs of AneiyutfS u/ra/«/i£.s, c.xliihitt'd, xci. 

Liuiut fiavHS and L. aftenwj, ntcrniithogynes of, exhlliilfd, lx.xviii. 

Lavtrna. mdicohlla, British, e.xhibitcsl, vii. 

fiCpidoptera, new, frtnu the Schoutcii Islands, uith description of a new 
Tineid, 66 ; from Gal]i|ioti, exhibited, xiii ; are ilerived direct from food" 
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plant, Haase’s hypothesis that distasteful qualities of, Ixiv ; examples 
of recaptulation in habit, resting attitudes in some, Izxii, 301 ; gynandro- 
morphous, Ixxii, Ixxxvi, 322. 

Lihytheu lahd-aca at Freetown, Sierra Leone, migration of, exhibited, iv. 

Life Fellows, nomination of, Ixxx ; election of, xcii. 

Limenitii {Easilarchia), researches upon North American butterflies of tbe 
genus, xciv. 

Locusts, method of destroying, Ixi. 

Longicoru, scarce, exhibited, cxzxiii. 

Lycaena arion^ the evolution of the habits of the larva of, Ixxii, 315. 

Lycaenidae, tribe Plebeiidi, on the pairing of the Plebeiid Blue butterflies, 
15d. 

Madagascar, further records of Hypolhnnas holina in, exhibited, xxi, 

Afallata cimhiciformis bred from rotten wood, exhibited, Ixxxiii. 

Man attacked by a Tabanid fly of the genus Eangonia on the wing, exliibited, 
Ixxxii. 

Menders on discussion on his paper, letter from late Col., Ixiv. 

Mantidttf, on the biology of Sphodromantia guttata, 86. 

Meaiie-'STaldo, G-., notice of death of, xii. 

Mechanical stage for microscopic examination of pinned bisects, exhibited, 

Melanie and other aberrations of British Geometers, exhibited, Ixxix. 

Mermithogynes of Lasius fiavns and L. alienus, exhibited, Ixxviii. 

Micro-Lepidoptera, descriptions of South American, cxxxiii. 

Micraptfryx entitled to Ordinal rank ; Order Zeugloptera, Ixxii, 310. 

Microscopic examination of pinned insects, mechanical stage for, exhibited, 
iii. 

Migration of Lihythfa lahdaca at Freetown, Sierra Leone, exhibited, iv. 

Mimetic, relationships in the genus lleliconiuf, on specific and, xii, .'dvii, 101 ; 
grouping of insects, ilvi. 

Mosquitoes, pupal paddles of, exhibited, xi. 

*' Moths of the Limherlost,” exhibited, iii. 

Mud wasps from a nest made in an insect box, exhibited, Ixiii. 

Mylahrii (Coleoptera) from South Nigeria, cniour'as.sociation of, exhibited, 
xeix. 

Natural History Museum, resolution on the closing of the, ii. 

Nest-building instincts of lines of the genera (huiia and vLifAn/iwui, exhibited, 
xxviii. 

Neuroptera, very rare, exhibited, Ixxxvi ; from Salonica, exhibited, Ixxxviii. 

Nigeria, colour-association of Myluhrif (Coleoptera) from South, exhibited, 
xeix. 

Obituary, G. Meade- Waldo, xii. 

Observation cage, new, exhibited, xx. 

Observations on various insects in North Quwnsiniid, xxv. 

Odonata from Salonica, exliibited, Ixxxviii. 

Officers, nomination of, Ixxxviii. 

Osmia and Anthidium, uest-hiiilding instincts of becs of the genera, exhibited, 
xxviii, 

Pairing of the Plebeiid Blue butterflies {Lyratnidat, tribe PWiriidd, on the, 
vi, 150. 
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pangonia on the wing, man attacked by a Tabanid fly of the genus, exhibited, 
Ixxxii ; habits of P. varicoloTy observed in South Africa, exhibited, 

Papilio dardanuSf bred family of, exiiibited, lx ; P. polytea ou Singapore 
Island, obserrations on the proportions of the female forms of, exhibited, 
Ixxvi. 

Parthenogenesis amongst the workers of the Cape Honey-Bee, SQ6. 

Pediculus capitis and P, hjivtanuSf cross breeding of, exhibited, v, xiv, 
Pedilidae, on new and little-known Payriidae and, Ixii, 131. 

Pietia hrassicae^ pink-tinted, exhibited, xiii; scent-scales and genitalia in 
forms of P. ‘ftapi, exhibited, xlviii. 

Pine, Pteronus sevtifer bred from, exhibited, Ixxxiv. 
pink-tinted Pieris hrasaicae, exhibited, xiii. 

Flebeiid Blue butterflies (^Lycaenidae, tribe Pleheiidi)^ on the pairing of the, 
vi, 158 : the Rein-sheath in, Ixxii, 297. 

P/ttsia mmuta and other Lepidoptera, on the factors which determine the 
cocoon colour of, icii, 404. 

Polistes yallicus^ taken in Britain, exhibited, Ixvi. 
protective coloration in larva of Ayriopis aprilina^ Ixii. 

Psych id and case, Japanese female, exhibited, Ixxix. 

Pteronus sertifer bred from pine, exhibited, Ixxxiv. 

Pupal, paddles of mosquitoes, exhibited, xi ; cell of Dytisctis jnaryimlis, 
exhibited, Ixxix. 

Queensland, observations on various insects in North, xxv. 

Recovery of butterfly stunned by a fall, exhibited, Ivi. 

Resemblance in butterflies, some new and little-known examples of, exhibited, 
Ixxiii. 

Rhopalocampta fovestan, observation on the Hesperid butterfly, Ixix. 
Bhopalocera, African, exhibited, xiv ; from Fernando Po, e.xliibited, xeiii. 
galonica, Neuroptera and Odonata from, exhibited, Ixxiviii. 

Sawflies, egg-pockets made by, exhibited, Ixvii. 

Saws of various Cimbicids, exhibited, xi. 

Scent-scales and genitalia in forms of Pieris Jiapi, exhibited, ilviii. 

Schouten Islands, with descriptiou of a new Tineid, new Lepidoptera from 
the, 65. 

Sexual characters and the gonads and accessory .sexual glands in insects, the 
relation between the second ar.y, xei, 3H8. 

Sierra Leone, migration of Lihythea lahUn-a at Freetown, exhibited, iv. 
Singapore Island, oh8e^^^atio^s on the proportions of the female forms of 
Papxlio polytts on, Ixxvi. 

Sirex jvvencus, British, exhibited, x. 

Sphodromantis guttata (^faniidae), on the biology of, SO. 

Spiders with butterfly food, experinients on, Ixxiv, 

Stegomyia faseuiteif question coucrriniig the hatching of eggs of, li. 

Stick insect, Carausius morosus, observations ou the growth and habits of 
the, Ixxx, 345, 

Tabanid fly of the genus Puogonut on the wing, man attacked by, exhibited, 
Ixxxii. 

Teratological, specimen, additional tarsal joints in a beetle, exhibited, liv; 
Coleoptera, exhibited, Ixxi, 
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Tiaeid, new Lepidoptera from the Schoutea lelaads, with description of « 
new, 65. 

TTichiosoma tihialis^ egg-laying of, exhibited, liii. 

Trimen, vote of condolence with Mrs., passed, Ixx, 

Uganda and on late German Bast Africa west of the Victoria Nyanza, notes 
on South-West, cx. 

Vice-Presidents, nomination of, i. 

Victoria Nyanza, notes on South-West Uganda and on late German East 
Africa west of the, cx, 

Waigeu, butterflies from, exhibited, vii. 

Wa.-ps, from a nest made in an insect box, mud, exhibited, Ixiii ; inheritance 
of excessively small local colour variation in Hawaiian, Ixxxix. 
Waziristan, two species of butterflies from, exhibited, xlvi. 

Weevil, French specimens of American, exhibited, Ivii. 

Wicken Fen, letter as to upkeep of, Ivii. 

Winged female of Forda formictiTut and F. viridana, exhibited, Ixxix. 
Xylophilidat, on new or little-known, 1. 

Yorkshire, Cidaria suffamata from South-west, exhibited, iii. 

Zeugloptera, Microptfryx entitled to ordinal rank, Order, Ixxii, 310. 
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SPECIAL INDEX. 


The Anthu- fitfunn refer to the Taut:* uf the ^ Tramaetion*' : the Jtoman ynnnirtih 
to the ytttjeA of the ‘ I‘ I'ocnili ntj*' 


Abantia, cxxv 

ablKiti (Ohrysophanufi), cxv 
abdelkarler (Otlynerus), xxxvii 
abdera (Aerate), 280 
aberrans (Anthieus), 232 
,, (Macratria), 232 
Abia, xi . 

abnormU (Anthicus), 44, 45 
,, (Xylophiluii), 44 
Abraxas, 252 
Abrota, Ixxiii 

abniptaria (Hemcrophila), 330, 331, 
408 

, ab- brunneata (Humcro- 
phila), 330 

acacetefl (Eueidcs), 136 
Aeanthoniyops, 4^, 441, 442 
Afanthopsyohe, Ixxix 
acara (Acraea), Ixxv, Ixxvi 
accrata atscrata (Acraea), 275 
„ vinidia (Acraua), 275 
acliaea (Napw>geno>>), 136 
achetoia acheloia (Byblia), 275 
Acheronfcia, xxv 
achim*. (T«racoltiB), 280, 282 
Acidalia, 302 

acuntius (Catonephcle), 1 43 
Acraca, xiv, xlvii, lix, Ixv, Ixix, 
iixv, l.KKvi, xciii, xdv, c'xi\-, 
cxviii, fxix, exxvi. 102, 103. Kil, 
KJO, 172, 275, 276, 286, 280, 

21K), 291, 292, 293, 2‘>4, 205, 

296 ^ 

Acraeamae, lix, 147, 275 
3crao(iidc.s (Cbaraxes), xiv 
acribea (Itnma), 84 
acrita (Acraoa), 295 
Acronyc'ta, 317, 321 
Actiufjte, 142 
aetig (Agriade.g), 175 
acuminatus (Xvlophilijs), 15 
adauisi (Macratria), 21 1 


adclica (Ciiprona), 285 

,, var. kordofani (Caprona), 285, 
286 

Adclpha, 142 

adolphina (Hyposcada), 137 
admetuy (Agriadcs), 169, 176 
adonidoA (Hdiconius), 151 
adonis (Morpho), Ixiii 
adiista (Intistygna), 184, 185, 186, 
ISS, 189 

,, var. rugosa (Ictistygna), 185 
advi'tia (Philo.saiiiia), 406' 
aegetis var. ormenus f, inomatus (Pa- 
pilio), viii 

,, ,, f. pandion (Pa* 

pilio), viii 

; aogem (Plcbcins), 163, 174, 177 
; Aegns, xxvii 

' aeqninoctialis (Xylophilns), 57 
Acschna, Ixxxviii 
atlinis (Batiaida), lx 

,, (lKH'a]x>tr)n>a), vvi, vvii, cviii, 

\ .. (Decatoma), xeix, c, oil, ciii 

,, var. valtcniauti (Decatoma), 
xdx, i‘, evil, cviii, dx 
,, (Alylabris), evi, evil 
Agaristidae, 80 
agatha (Neptis), 275 
agathina (Mylotluis), Ixxiv, Ixxv 
aglaia (Argynuis), 287 
agloa (Parantica), lx 
Agmis, 142 

.\griadcrJ, xii. Ixx. Ixxi. Ixxviii, 165, 
160. 170. 172. 173. 174, 175, 170, 
177, 180, 243, 244. 246. 247, 249, 
2rx), 253, 254, 255, 257. 259, 200, 
261, 262. 263, 209. .300, 315, 318, 
339 

.Agrias, Ixiii 
.\gni.>ti, Ixxxviii 
■ .Agriepis, Ixii 
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Agrotis, 301, 316 
aiaka (I^oriy), 1 
albertisi (Morphopsia), 74 
albilineata (Egeatria), 181, 182, 183, 
194 

,, {Egestriomima}, 183 
albimaculata (Amauris), cxxiv 
albiplaga (Candalides), 75 
albofasciata (Macratria), 181, 209 
albomaculata (Limenitis), Ixxiii 
albonotatus (Xylophilua), 38 
albopiloaua (Xylopbilus), 3, 48 
Albulina, 170, 174, 175, 316, 321 
alee (Arhopala), 79 
alcippe interposita (Atella), 72 
alcon (Lycaona), 169, 179, 316, 318, 
320, 321 
Aleyrodes, 92 
alieno-niger (Lasius), Ixxix 
alicuus (Lasius), Ixxix 
allardii (Polyommatua), 157 
allionolla (Microptcryx), 314 
alni (Acronycta), 317, 321 
alpestris (Odyuerus), xxxvii 
amanda (A^ades), 170, 173, 176 
Aiuara, Ivii 

amarah (Lycaenesthes), 286 
amaiyllis (Heliconius), xlviii, 112, 
134, 140 

,, euryades (Heliconiiia), 112, 
128, 141 

,, rosina (Heliconius), 127, 
139, 140, 141 

,, ,, Durvas (Heliconius), 

H2, 128 

Amasis, xi 
Amathusiidae, 74 
amatus (Heliconius), xlviii 
Amauris, Ixxv, xciii, cxviii, cxix, 
exxi, exiiv 

amazooicus (Xylophilus), 3, 57 
arabiguus (Papilio), 68 
amelia (Teracolus), 281 
amenaida (Pentila), Ixxv 
amicitiae (Acraea), cxviii, cxix 
ammanella (MicToj^tcryx), 314 
Amorpha, Ixxxvi, xci, 322, 323, 32,5, 
327, 329, 333, 334, 335, 339, 340, 
344 

amphione (Dismorphia), 145 
amphitrite (Heliconius), 118, 133, 
135, 150 

amplitborax (Macratria), 217 
amydon (Aeniis), 142 
anactorie (Heliconius), xlviii 
analia (Macratria), 232 
anastiaa (Ceratinia), 136 
Anax, Ixxxviii 


iv ) 

AnoistroceruB, Iriii 
andamanensis (Xylophilus), 3, 27 
anderida (HeHconiuB), 107, 110, 122 
123, 126, 134, 162 
„ anderida (HeliooniuB), 107 
,, anetta (Heliconius), 122 
„ fomarina (Heliconius), 107 
122 

,, holocophora (Heliconius), 

107, 120 

,, melicerta (Heliconius), 107 
120, 121, 136 

,, zuleika (Heliconius), 107 

120, 137, 138 

andremona (Heliconius), 151 
Andiena, 338, 439, 440 
andrenoidea (Oamia), xxxii, xl 
andrewesi (Xylophilus), 3, 34 
anemosa (Acraea), 296 
Anergates, xci 

angulanus (Oosmodesmus), cxiii 
anguloEMi (Pericopis), 137 
annulata (Sphex), 438, 439 
annulicomis (Xylophilus), 3, 37 
Anopheles, xii 
antalus (Virachola), 278 
antheus nyassae (Papilio), 284, 286 
anthicoides (Macratria), 229 
Anthicus, xcii, 9, 43, 44, 45, 220, 
232 

iVnthidium, xxxvii, xxxviii, xliv, xlv 
Anthophora, xxxix, xl 
Anthrenus, 234 

antiochus (Heliconius), 116, 117, 131, 
132, 133, 135, 151, 163, 
154, 412, 426 

,, alba (Heliconius), 425 

,, aranca (Heliconius), 144, 
153 

,, salvinii (Heliconius), 117 

i antiqua (Orgyia), 317 
Antrops, 387 

aoede (Heliconius), 114, 130, 135, 
139, 153, 412, 425 
,, aoedo (Heliconius), 115, 425, 
429 

,, astydamia (Heliconius), 109, 
115, 152 

Apatura, 161, 166, 172 
Aphanopeltis, 290 
aphrodite (Heliconius), xlviii 
apicoannulatus (Ochlerotatus), xii 
Apis, 328, 397. 398, 400, 403, 440 
Appias, 65 

aprilina (Agriopia), Ixii 
, areas (Lycaena), 316, 318 
archippus (Basilarchia), xciv, xcr, 
xevi, xcvii, xcviii, xeix 
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atchippue (LimenitU), xciv, xcv, Anilklae, cxxv 
xcvi, 3rcvii, xcviii, xcix as-^arica (Tellervo), 71 

Arctia, vii, Ixxi „ biakcHRis (Tellervo), 71 

arctoiia (Yphthima), Iviii asatmilis (Chryaoj^oiia), 268 

arcuftticeps (XylophiJus), 47 asterope (Yphthima), 286, 287 

arciiatipea (Xylophihis), 55 astraroho (Aricia), 165 

areuatus (Heliconius), 123 „ ( hycaeiia), 287, 299 

argia (Leiiceronia), Ixxv astyaaax (Baailarchia), xuiv, xcv, 

argiades (Everea), 157, 169, 177, 178 xcvi, xcvii, xcviii 

Argiolaus, 279, 286 ^ ,, (Lirncnitis), xciv, xcv, xcvi, 

argioluB (Celastrina), Ivi xcvii, xcviii 

,, (Lycaonopsis), 169, 179 aRtynome (Hismnrpiiia), 136 
Argynnifl, 287 Atoila, 72, 286 

argyrognomon (Pleboius), 174, 177, atergatis (Lycorex), 137 
299, 315, 318, 319 AthaJia, 434 

Arhopala, 79 abhalia (Melitaca), 171 

ariarathea (Papilio), Ixiii Athyraa, Ixxiii 

Aricia, 165, 169, 174, 175, 176, 177 atlas (Papilio), vii 
arion (Lycaena), Ixxii, 315, 316, 317, atomarioidcs (Xylophihis), 3, 62 
318, 320, 321 atra (Acaiibhopsyche), Jxxix 

arionidea (Lycaena), 318 atrata (Nacaduba), lix 

ariGtiooa (Heliconina), 106, 107, 108, ,, (Odezia), 305 

122, 134, 152, 153, 425 atratulus (Atiergates), xci 
„ arcuella (HelicODius), 122, ' atricapilla (Osmia), xlii, xliii 

136 atriceps (Xylophilus), 54 

,, aristiona (Heliconius), 136, atricolor (Macratria), 182, 228 
147 ' atropos (Acheron tia), xxv 

,, aurora (Heliconius), 122, Attacus, 410 

137 Utthis (Heliconius), 103, 108, 113, 

,, euphoric (Heliconius), 137 ' 123, 134, 137, 143, 152 

,, florid us (Heliconius), 107 j Auchmcroinyia, cxxxi, cxxxii 
,, lenaeus (Heliconius), 109, 'aulicus (Heliconius), 108, 122, 125, 
122, 137, 152, 153 I 134, 152 

,, messene (Heliconius), 122, ; auriginnsus (Palarus), 438 

187, 152 laurulenta (O.sinia), xxxii, xxxiii, xl 

,, tarapotcnsLs (Heliconius), ' austauli (Ainorpha), 330 
108, 137 austraJis (Macratria), 230 

,, timaeus (Heliconius), 137 ,, (Prothoe), 73 

aristolochiao (Papilio), Ixxvii ,, satgeii (Prothoe), 73 

,, (Pharmacophagus), ,, ,, f. bifasciata (Pro- 

Ixxvii thoc), 73 

arizonensis (Eurygenius), 181, 183, ,, ,, f. hewitsoni (Pro- 

199 thoe), 73 

armipes (Xylophilus), 29, 30, 31 ( autolyeus (Papilio), 68’ 

artaxia (Precis), exxiv i automedon (Panacra), xxvi 

arthcchippus (^silarchia), xciv, xcv, ; axillaris (Xylophihis), 3, 11, 12 
xcvi, xcvii, xcviii, ! Axioccrces,'278, 286 
xeix Axylophilus, 2 

,, {Limenitis), xciv, xcv, Azanus, 278, 286 

xcvi, xcvii, xcviii, bachus (Papilio), 136, 142 
xeix 'Bacunculiui, 347 

arthemis (Basilarchia), xciv, xcv, baelica (Fischeria), 93 

xcvi, xcvii, xcviii, xeix baeticus (Polyornmatus), 277 

■ » (Limenitis), xciv, xcv, xcvi, i balearica (Osmia), xxxiii 

xcvii, xcviii, xeix j Lvnghaasi (Macratria), 230 

arthriticua (Xylophilua), 3, 7, 8, 12 | Baoris, cxiii, exx, cxxvi 
Ascalaphua, Ixxxviii i barbara (Messor), iii_ 

asela (Craatia), li i barbicornis (Xylophilus), 3, 21, 24 
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basalis (Mimas), 80 
Basilarchia, xciv, xcv, xcvi, xcvii, 
xcviii, xcix 

batasl (Heliconius), 112 
beccarii (Macratria), 202, 203 

,, var. BubuictaUica (Macra- 
tria), 203, 204 
Belenois, cxv, 280 

bellargus (Agriades), Ixxviii, 299, 
300,315 

bellieosum (Anthidiiam), xxxvii, xlv 
bellona cutila (Euterpe), 143 
,, hyrnetho (Euterpe), 143 
,, negrina (Euterpe), 143 
beronilla ((^llithomia), 130 
besekei (Heliconius), 113, 129, 134, 
150 

biaka (Casyapa), 8t) 

„ (Deudorix), 78 
biakensis (Morphopais), 74 
bibulua (Laehnoeneina), 277 
bicineta (Macratria), ^2. 2t)7, 208, 
214, 221 

bicolor (Andrena), 439, 440 

,, (Osniia), xxviii, xxix, xxx, 
xxxi, xxxii, xxxiii, xliv, 
xlvi 

,, (Xylophiliis), 59 
bifasciatus (Anthicus), xcii 
biformia (Ictistygna), ISl, 184, 185, 
186, 187, 188 

bigeminatus (Xylophiliis), 3, 39, 40 
biguttata (Macratria), 209 
bilunaria (Selenia), 302, 305 
bioeulata (Hierodula), 86 

,, (SphcKlrtmiantis), 93, 99 
biquad rata (Xanthoininia), 82 
birniauica (Slaoratria), 209 
Bistoninac, 340 
blackbumi (Syzeton), 45 
Blumenophilus, GO 
Boarmia, Ixxix 

boetica (Lampidcs), 157. 178, 179 
boeticiis (Lanipide.s), 10)9 
bclaiiica (Ypthima), xlvi 
bolina (Hypolimnas), xxi, xxiii, 

xxiv, lix, xoiv" 

Bombyx, 328. 332, 337. 408, 409 
bonplandii (Tithorea), 143 

,, descandollesi (Tithorea), 
113, 143 

boopis (Precis), 274 
borealis (,Sphex), 439 
bosnikiana (Arhopala), 79 

,, (Delias), 67 

brasUiensis (Xylophilus), 63, 54, 55, 
56 

,, (Zonantes), 53, 54 


brassicae (Pioris), xiii 
brassolis (Liphyra), 310. 
brevipalpis (Toxorhynchites), xii 
btevipermis (Scatella), 387 
broviramus (Hylophilus), 60 
„ (Xyloplulus), 61 
brigitta (Terias), 272, 280, 284 
brunneomaculatus (Hylophilus), 20 
,, (Xylophilus), 20 

bninneum (Orthetrum), Ixxxviii 
brunneus (Eurygenius), 191 
bryanti (Xylophilus), 11, 34 
buccata (Owioparea), 388, 389 
buli-s (Curetis), 160, 172 
buquetii (Lcuccruiiia), 286 

,, f. arabica (Leuceronia), 286 
bumevi (Heliconius), 115, 116, 130 
131, 135, 154, 412 
,, catharinac (Heliconius), ll,j, 
131, 141, 152 

,, hubneri (Heliconius), 130. 
141, 142 
Bvblia, 275 
Bythini, 47 

eaecigena (Perisomena). 338 
,, (Saturn ia), 338 
caccilia (Acraea), 276, 286 
,, caeeilia (Acraea), 276 

,, pudera (Acraea), 276 

caoriilea (Milionia), 82 
caerulescens (0.smia), xli, xlii 
cae.spitum (Tetramoriuin), xci 
caia (Chelonia), 408 
caja {An:tia), vii, Ixxi 
Calais (Tcracolus), 286 * 
caldarena (Acraea), 276 
(’allidulidae. 83 
Calliphora, 92 
callipsila (Ithomia), 137 
callispila (Ccratinia), 137 
oallistc (Heliconius), 151 
('allithca, 142 
C’allithf)irna, 136, 137, 143 
callycopis (Hclicoiiiuvs), xlviii, 151 
Calopieris, 286 
(lalopteryx, Ixxxviii 
Calopua, 191 

calthclla (Micropteryx), 310, 313, 
314 

Calymni, 317 

canaliciilata (Jlacratria), 233, 237 
Candalidcs, 75 

candahis (Polymmatiis), 169, 176 
candcscens (Ithomia), 137 
•j canescens (Egeslrina), 181, 196, 238 
i canidia (Pieris), xlix 
j capital is (Xylophilus), 32 
1 capitis (PcdiculuB), v, xiv 
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OapTona, 285, 286 
CaTabas, Izxi 

CaransiuB, Ixzx, 346, 3^7, 348, 353, 
364, 368, 373, 382, 383 
cardui (PyrameiB), v, 273, 286, 287 
cari^ (Papilio), ziv 
Carolina (Stagmomantis), 89, 93, 99 
carpini (Satnmia), 407, 408, 409, 
410 

Carpocapsa, zc, zci 
carteri (Macratria), 182, 231 
cassandia (Heliconius), 114, 129, 135 
,, (Ttoides), xzvi 
Cassididae, Ivi 
cassualalla (Caprona), 286 
caatalis (Teracolue), 286 
Caetaliua, 277, 286 
castaneuB (Protogoniue), 136 
caatiUa (Eresia), 142 
Castnia, 136 

castronBiB (Clisiocampa), 409 
caauarinae (Macrosila), zxv 
CaByapa, 80 
Cat^roptera, 274, 286 
Catagramma, 142 
Catasticta, 142 
catenulatus (Carabus), Ixxi 
Oatocala, Ixxii 
Catochiysops, 178, 277, 286 
Catonephele, 143 
CatopeUia, lix, Ixxv, 65, 284 
cecropB (I^togonius), 137 
Celastrina, Ivi 

celebensis (Macratria), 182, 223 
celemia (I^omla), 137 
celimene (Teracolua), 279, 282, 286 
centifolia© (Athalia), 434 
ceramensis (Deudorix), 77, 78 

,, maudei (Eteiidorix), 77 
Geratinia, 136, 137, 143, 145 
Ceratopales, 435 
cerbeniB (Euploea), 70 
ceres (Lyoorea), 136 
Ceropales, 435 
cervina (Atella), 72 
Cethosia, lix 

ceylonica (Yphthima), lix 
ceylonicus (Xylophilus), 14, 15, 16, 
42, 63 

Chalcosiinac, Ixv 
dialicodoma, xl, xli 
championi (Xylophilus), 59 
Chanapa, lx 

Charaxes, xiv, cxiii, cxx 
charithoma (Heliconiiis), 119. 133, 
136, 143 

,, peruviana Helironiiis), 
119. 137, 143 


charopa (Pereute), 144 
Cbelonia, 408 

Chilades, 157, 177, 178, 277 
chineneis (Neptis), Ixxiii 

,, (Xylophilus), 3, 18, 43 
chinki (Pareronia), 69 
chioneus (HeliconiuB), 149 
chiriquensis (Xylophilus), 54 
choarinua (Heliconius), 114, 129, 135, 
152 

Chromia, viii 

chryRippus (Danaida), Ixxv, Ixxvi, 
xciii, cxxiv, 272, 286 
,, f. albinus (Danaida), 273 

f- alcippus (Danaida), 
xciii, 272 

f. dorippus (Danaida), 
273 

,, (Danais), v, viii, ix 

,, f. alcippus (Danais), viii, 

ix 

Chrysis, xxxv, 265, 266, 267, 268 
rhrysogaster (Eretmopt^itea), xi, xii 
Chry.sogona, 268 
I chrysonome (Teracolus), 286 
I Chryfiophaims, cxv, 287 
I chrysoscoles (Andrena), 338 
j Chthonolasius, 440, 441, 442 
j Chj’phononyx, 438 
j Cidaria, iii 

I Cimbex, xi, Ixvii, Ixviii, Ixix 
! cimbiciformis (Mallota), Ixxxiii 
j cinctipennis (Xylophilus), 52 
i ,, (Zonantes), 52 
cirrata (Macratria), 182, 216, 217 
clarki (Pseudacraea), xiv 
ria vigor, 441 

clavigcr (Xylophilus), 3, 22, 24 
clavigcra (Formica), 441, 442 
clavipcs (Xylophilus), 3, 13, 15, 16 
Cleis, 83 

clelia (Junonia), Ixxv 
! ,, (Precis), 273 

: deobaea cinnamomea (Lycorea), 136 
,, zorcaon (Eucides), 137 
dcobis (Pkbcius), 177 
deodora (Eroiiia), cxxiii, 283 
: Clisiocamjm. 408, 409 
' Clitumnini, 347 
j Clitummia, 348 
I doanthe (C^atacroptera), 286 
I ,, doanthe (Catacroptera), 274 
,, obscurior (Catacroptera), 
274 

dvponiraus (Heliconius), 119, 133, 
1.35.142.151 
rnejus (Chilades), 178 
i Caopus, 62 
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coarctata (Eumenos), xi 
coccinatus (Elater), Ixxx 
codrus f. schoutenais (Papilio), 68 
coeligena (Lampides), 76 
coelus (Papilio), Ixiii 
Coononympha, 287 
Colaenis, 142 
Coleoptera, 442 
Oolias, xiii, xliv, 286, 287 
colibri (Athalia), 434 
coloratus (Xylophilus), 47 
comata (Diacalla), 192, 193, 194 
Cornelia, 83 
comes (Agrotis), 316 
commuiiis (Sphex), 438, 439 
oommutata (Pheidole), Ixxix 
complanata (Macrairia), 182, 236 
confusa biaka (Euploea), 69 
congener (Heliconius), 117, 131, 135 
Coniopterygidae, 92 
consonaria (Boarmia), Ixxix 
consortaria (Boarmia), Ixxix 
cordata (Macratria), 182, 234, 235 
coridon (Agriades), xii, 174, 175, 

180, 243, 245, 246, 264, 

255, 257, 259, 260, 261, 

263, 299, 300, 315. 318 
,, ab. albicincta (Agriades), 

247, 249, 257 

,, ab. crassipuncta (Agriades) 

257 

,, ab. impar (Agriades), 243, 

263 

,, ab. inaeqnalis (Agriades), 

243, 244, 262, 263 
,, ab. parisiensis (Agriades), 

247, 249, 250, 257 
,, ab. roystonensis (Agriades), 

243, 244, 254, 259, 263, 

339 

,, ab. semisyngrapha (Agri- 

ades), Ixxi, 253, 255, 257, 
260. 262, 263 

,, ab. syngrapha (Agriades), 

260 

,, ab. tithonus (Agriade.s) 

260 

rorinna (Chanapa), lx 

cornuta (Osmia), xxxix 

Coryna, c, cii, ciii, evi, evii, cviii, cx 

Corynis, xi 

Cosmodesmus, exiii 

costalis (Anopheles), xii 

crassicomis (Elonu.s), 51 

,, (Xylophilus), 51 
srassimanus (Macratria), 182, 241, 
242 

;ra8sipes (Macratria), 222 


crassipea var. bniimescens (Macia- 
tila), 222 . 

Crastia, lx 

crawshayi (Lycaenesthea), 286 

,, var. minuta (Lycaenes- 
thos), 277 

crenatns (Odynerus), xxxviii 
crossida (Euiycus), lix, lx 
cretosus (Cupido), 277 
cribricollis (Xylophilus), 13 
crinitus (Eurygoiiiua), 109 
crispus (Heliconius), 112, 129, 135 
143 

Crocothemis, Ixxxviii 
Culex, xii 
Culiciomyia, xii 
cuniculus (Clitumnus), 348 
Cupido, 277, 286 
cuprous (Odontopus), Uv 
Curetis, 160, 172 
curtus (Xylophilus), 3, 28 
cyanea (Osmia), xii 

,, ( Polygrapha), Ixxxvi 

cyaneus (Sirex), x 
Cyaniris, 169, 170, 173, 177 
cyanoxantha (Osmia), xxxiii, xl 
j Cyclopides, exxv 
j Cydia, xc 

cydno (Heliconius), 111, 112, 113, 
117, 126, 127, 128, 131, 

134, 139, 149, 151, 152 
,, alithea (Helicomu.s), 141 

,, chioneu.s (Heliconius), 141 
,, epicydnide.s (Heliconius), 141 
,, galanthus (Heliconius), 141 
,, hermogenes (Heliconius), 126 
cylindrioomi.s (Xylophilus), 3, 9, 42 
eyllarus (Lycaena), 318 
cynthia (Philosamia), 404, 406, 410 
C^’phoeramia, 377 , 

(^phononyx, 438 
Cy])ri8, 383 

cyrbia (Heliconius), 118, 132, 133, 

135, 150 

,, cyrbia (Heliconius), 141 
oyrtica (Mascaurauxia), Ivii 
Cyrus (Papilio), Ixxvii 
Daedalma, 142 
daedalus (Hamanumida), 274 

,, f. meleagris (Hsoiaimmida), 
275 

dacta (Ccratinia), 136 
daira (Teracolus), 283 
Damias, 80 

damii (Acraea), 290, 291, 293 
damon (Agriades), 173, 176, 2M 
Danaida, lx, Ixxiii, Ixxv, Ixxvi, xciii, 
cxxiv, 68, 145, 272, 273, 286 
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Pianaiaae, lix, Ixv, 68, 146, 272 
Danais, v, viii, ix 
Daphnia, 383 

daidanus (Papilio), lx, (xi, Ixxv, xciii, 
oxxi, cxxiv, cxxvi 
,, f. conea (Papilio), Ixi, Ixii, 

cxxi 

,, f. hippocoon (Papilio), lx, 

xciii 

,, f. hippocoonoidos (Papilio), 

1x1, Ixii 

,, f. planomoidcs (Papilio), 

cxxiv, cxxvi 

,, f. trophonius (Papilio), Ixi, 

Ixii 

darwinensis (Xylophilus), 3, 46, 47 
daubi (Amo^ha), 340 
davieii (Callithea), 142 
Decapotoma, cvi, cvii, cviii, cx 
Decatoma, xcix, c, cii, ciii, cvi 
deceptus (Mechanitis), 136 
docorella (Lavema), vii 
Delias, viii, Iviii, Ixv, 66, 67 
demodocus (Papilio), xiv, Ixxiv, Ixxv, 
Ixxvi, 286 

DendrolasiuH, 440, 441, 442 
denosa (Atella), 72 
dentaticomis (Hylophilus), 60 
,, (Xylophilus), 60 
dentatifemur (Xylophilus), 29, 32 
denticoUis (Xylophilus), 3, 18 
dentipes (Macratria), 182, 220, 222, 
223, 224 

desbaisiana (Cydia), xc 
despoena (Dtiudorix), 77, 78 
detrita (Osmia), xli 
Deudorix, Iviii, exxv, 77, 78, 286 
Diacalla, 181, 184, 192, 193, 19-^ 

Diacallina, 181, 192 
dianasa (Eueides), 142 

,, decolorata (Eueides), 142 
Diapheromera, 350, 370 
dice f. dorothea (Delias), viii 
dichroa (Chrysis), xxxv 

,, (Macratria), 182, 2113 
dilatata (Sphex), 439 
dilatioollis (Macratria), 182, 216, 21’ 
224 

diodes (Deudorix), exxv 
dionaea (Ceratinia), 137 
Dircaea, 230 

Dismorphia, 136, 137, 145 
dispar (Lyniantria), 261, 337, 33^ 
344 

„ var. japonica (Lymantna 
261, 344 

dissimilis (Thysonotis), 76 


distincticomis (Elonus), 51 
i ^ ,, (Xylophilus), 51 

' distortus (Xylophilus), 2, 8 
diversiceps (Xylophilus), 17 
Dixippus, 346, 347, 348, 373, 382, 
385 

dohertyi (Hylophilua), 36 

(Xylophilus), 35, 36, 37 
: Dolichodcrua, 441 
domitia (Deudorix), Iviii 
Donisthorpea, 440, 441, 442 
; donzeJii (Aricia), 169, 174, 177 
! Dorcadion, Ixxi 

doris (Heliconius), 116, 131, 135, 139, 

I 151,4X2,425,429 

■ ,, amathusia (Heliconius), 425 
,, delila (Heliconius), 142, 425 

„ nietharmina (Hdiconius), 142, 
425 

Dorylus, cxxviii 
^ doryssus {Mechanitis)^ 137 
Dorytomus, Ivii 
doublcdayi (Acraea), Ixxv 

,, arabica (Acraea), 276, 286 

,, sykesi (Acraea), 276, 286 

doxo (Pinacopteryx), 281 
dracaenae (Eretmopodites), xi, xii 
Drosophila, 329, 331 
^ <lr 3 ’ope (Eniytela), Ixxiv 
: drvophiloides (Xylophilus), 3, 58, 
59 

Dryophilus, 58 

I du boil lay i (Macratria), 182, 232 
! duenna (Hirsutis), 137 
duessa (Xapeopenes), 144 
; duplocinctus (Xylophilus), 3, 62 
; Dysphania, 81 
; Dytisciis, Ixxix 
i eanes (Eueides), 142 

,, eaiiides (Eueides), 142 
i eanides (Eueides), Ixxiv 
' ,, ab. aides (Eueides), Ixxiv 

; cchcria (Amauris), cxix, cxxi, exxiv^ 

I cdusa (CoJias), xiii 
' epacna (Dismorphia), 136 

■ epaensis (Macratria), 182, 239, 240 
i „ (Mechanitis), 136, 147 

r, egeria (Heliconius). 115, 130, 135,412 
,, eperia (Heliconius), 152, 425, 
'429 

I egcrides (Heliconius), 138 

cgcriforinis (Eueides), 430, 431 
Egestria, 181, 182, 183, 184, 185, 186, 
188, 189, 193. 194, 195. 196, 197 
; Epcstrina. 181, 195, 196, 197 
), { Epestriomima, 181, 182, 183 
I egina (Acraea), xiv, xciv 
i ,, f, alba (Acraea), xciii 



( clxx ) 


eglna subsp. medoa (Acraea), xciii 1 
egregium (Dorcadion), Ixxi 
Hater, Ixxx 
elegans (Pamopes), 265 

,, (Sympnerobiua), Ixxxvi 
eleuaia (Catocnrysops), 286 
elevatus (Heliconiua), 124, 125, 134, I 
138 

elimaea (Heliconius), 151 i 

oliminata (Sarangesa), cxxx, cxxxi, ! 
cxxxii, 286 

ellioti (Amauris), cxviii, uxix, cxxl 

Eloniis, 51 

elpis (Lampides), 76 

Elymnias, Iviii 

Elymniinae, Iviii 

Emus, Ixxix 

encedon (Acraea), 275 

,, daira (Acraea), 276 

,, lycia (Acraea), 276 

etinia (Delias), viii 
enniana (Delias), viii 
cnnius (Heliconius), 109, 134 
Ennomos, 331, 332, 340 
Eois, 302, 309 
Epallage, Ixxxviii 

epaphia (Glutophrissa), 279, 280, 

281, 286 ^ 

ephippiatus (Xylophilus), 3, 17 
Ephydridae, 390 
ephyia (Terac<3his), 286 
Ephyra, 302, 309 
equicoloides (Mechanitis), 136 
eras (Chromis), > iii 
era to (Heliconius). xlviii. 109, 118, 
119, 132, 133, 135, 139, 143, 
144, 147, 150, 151, 152, 412, 
425, 426, 427, 428, 429 
,, amalfreda (Heliconius), 427, 
428 

,, anacreon o I ton is (Heliconius), 
141 

, , andremona { Hclicoiuus). 426, 
427. 428. 430 

,, belticopis (Heliconius), 426, 
430 

,, callista (Heliconius), 426, 430 
,, callvcopis (Heliconius), 426, 
430 

callycupsis viciilata (Heli- 
conius), 118, 147 

„ constricta (Heliconius), 427, 
430 

,, cybelclliis (Heliconius), 428' 

,, elimaea (Heliconius), 426, 428, 
430 


orato hemicycia (Heliconius), 427, 
428„430 

,, lativitta (Heliconius), 142 
,, leda (Heliconius), 427, 430 
,, magnifica (Heliconius), 420, 
430 

,, oberthOri (Heliconius), 427, 
428 430 

,, phylUa (Heliconius), 113, 129, 
133, 139, 140, 141, 143 
,, protea (Heliconius), 427, 430 
„ rothschildi (Heliconius), 139, 
141 

,, tollus (Heliconius), 428 
,, udalrica (Heliconius), 426, 430 
,, venusta (Heliconius), 143 
■ Rrebia, 158 

Eresia, 136, 137, 142, 143, 145 

I Eretmopodites, xi, xii 
i Kriboea, 73 
; Eriocephala, 310 
’ Eriocrania, Ixxiii, 310, 312, 314 
: Eriogaster, 407, 408, 410 
; ei'iphia (Herpaenia), 280 
eris (Teracolua), 282 
Eronia, cxxiii, 272, 280, 283, 326, 
327, 335 

eros (I’olyommatus), 174, 177 
crotus (Chnjtnis), viii 
Erycinidac, Ixxii, 145, 303 
crj thraea (Cit>cotKemis), Ixxxviii 
erythroecphala (Maeratria), 182, 230 
erythixiderus (Xylophilus), 16 
escheri (Agriades), 169, 172, 176 
esebria (Acraea), cxxvi • 
estrella (Heliconius), 430 
(“thilla (Heliconius), 104, 105, 106, 
109, 121, 125, 134, 152 
,, acrotome (Heliconius), 105, 

120, 136 

,, claudia (Heliconius), 121, 136 

,, ethilla (Heliconius), 105, 121, 

136 

,, eucoinus (Heliconius), 121 

,, metalilis (Heliconius), 106, 136 

,, tyndarus (Heliconius), 105 

othra (Melinaea), 136, 146, 154 
[etylus (Heliconius), xlviii 
I eucalypti (Xylophilus), 4,5, 46 
: euclca (Heliconius), 123 
’ cudtwia (Thysonotis), 76 
i Eucides, Ixxiv, 102, 136, 137, 1-12, 
144, 145, 430, 431 
i eugenia (Mnrpho), Ixiii 
; Euglenes, 59 
' tMilimene (Caloiueris), 286 


,, ery'thraea (HeUconius), 4,30 | Kumexopus, xxvii 

,, estrella (Heliconius). 132 i eumedon (Aricia), 175, l<6 
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Eumenes, xL 
EumetaboluS) 434, 435 • 
euoice (Eresia), 136 
euomia (Oatagramma), 142 
Eaphaedra, cxi 
eu^emia (Delian), 66, 67 
euphemuB (Lycaena), 169, 179, 310, 
318, 319 

eupborbiaa (Hylcs), xiii 
Eupithecia, Ixxix 
Euploea, 69, 70 

eupompe (Tcraeolus), 280, 282 
Euralia, Ixxv 

Eurigeniomorphus, 184, 185 
etiryanassa (Ceratinia), 136 
Euiycus, lix, Ix 

Eiirygenius, 181, 183, 184, 101, 195, 
198, 199, 200 
Euryphene, Ixxv 
Eurypofl, 2<X) 

Eurytela, Ixxiv 
Euterpe, 143 
euterpinus {Papilio}, 142 
Euxanthe, Ixxv 
EuxylophiluH, 3, 5, 6 
eva conoolor (Eycorea). 13<) 
evagore (Teracolun), 2S0, 283 
evamo (Toraeolus), 283 
Evetes, 157, 169, 177, J 78 
evcramanni (Plebeius). 173, 174, 180, 
299 

evippe (Teranolus), 286 

,, 1. epigone (Terueolub), 286 

exenterata (Osmia), xxxiii, xxxvi 
extemenotwtus (Bluraenophihis), fio 
fairmairei (Xylophilun), 11 
fsUax (Hyposcada), 136 
farquharsoni (Mylabris), ci, tii, civ, 
cv, cvii, cix 

,, var. ibadanoiisis (My- 
labris). cv, cix 

fasciata (Ictistygiia), 181, 184, 186, 
187 

,, (Stegomyia), xii. li 
fasciatus (Hylobaeiuin), 3 
„ (Xylophilua), 45 
fasciolatus (Xylophihjsl. 40 
fatime (Epallage), Ixxxviii 
fatuelUis (Pamara), 286 
faunia (Euploea), 69 
favorinus (Helieonius). 118. 1,35, 150 
felixi (Papilio), 67 
femorata ( Ddap hero m era), 3r»0, 370 
femoratUB (Xylnphilns), 49 
fcigusoni (Xylophilus), 3, 63 
femiginea (O^mia), xxxiii 
fertoni (Osmia), xxxiv 
leyeri (Heliconius), xlviii, 151 


fidelis (Garceus), xxvii 
filicomis (Ictistygnina), 181, 190, 191 
liliformis (Macratria), 237 
•Fischeria, 93 

fissiecps (Macratria), 182, 238, 239, 
240 

flava (Formica), 441, 442 
,, (Formiciria), 441 
flavicornis (Macratria), 182, 214 
fiavifmlpis (Macratria), 182, 214 
flavipes (Palarus), 438 

,, (Xylophilus), 3, 58, 59 
Oavofasciatus (Xylophilus), 3, 16 
flavosigitata orestes (Melinaea), 137 
,, phasiana (Melinaea), 136 
flavus (Lasius), Ixxviii, 441 
floralis (iVnthicus), 9 
florella (Catoi^ilia), Ixxv, 284 
fluonia (O^ratinia), 136 
foetens (Megaponera), cxv, cxxvii, 
cxxix 

fonscolombii (Sympetrum), Ixxxviii 
Forda, Ixxix 

fun'stan { Rhopalocampta), Ixxx, 
Ixxxj, 286 

Formica, xxxi, 441, 442 
foTiTiicaria (Forda), Ixxix 
Forniicina, 441, 442 
fornax (Acraea), 293 
forticornis (Jlacratria), 204, 205 
,, (Xylophilus), 9, 51 

fortunatiis(H(:'Iki)mus), 107, 122, 125, 
134 

,, spurius (lleliconiu-s), 107 

fossoria (Osmia), xxxiv 
fractifollis (Xylophilus), 3, 64 
tract icornis (Hylohaenus), 3, 4, 5 
^ fragilis (Xylophilus), 59 
^ frontalis (Macratria). 182, 242 
fruhstorferi (Pcliconius), 119, 133, 
135 

fuciforniis (Kemaris), 408 
fulgeiis (Philiris), 76 

septentrionalis (Philiris), 76 
fuliginnsa (Formica). 441. 442 
fulininans ((Vratinia), 137 
fulva (Lil)cilula). Ixxxviii 
fulviponnis (Egestrioniiraa), 181. 1S3 
fiilvif)os (Macratria), 201, 220. 221, 
223 

fulvitarsis (Anthophora). xxxix, xl 
fulvivcntris (Osmia). xlii 
funuxsa (Macratria), 211, 212 
funcki (Macratria), 239 
funesta (Hyytoralouia), xxvi 
fimestus (Anopheles), xii 
fnrcatimantis (Xylophilus), 3, 26 
i furia (Hirsutis), 136 
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fuscofaaciatus (Xylophilus), 3, 59 
fusconotatus (Xylopnilua), 3, 38 
gabrieli (Tetrophim), ixsi 
gallicus (Odyneriis), xxxvii 
„ (Polistes), Ixvi 
Ganoris, 295 
Garocus, xxvii 
Gegenes, 285, 2S6 
G«ometrao, 309 
Geometridae, 81, 247 
Geotrupcs, xx 

gcstroi (^tacratria), 20<>, 207, 209 
,, var, obscuriijos (Macratria, 
206 

gibbalua (Xylophilus), 44 
gidica (Belonois), 280 

gigas (Thaumaaus), cxxxlii 
giloloana (Macratria), 181. 207 
glaucus (Xylophilus), 3, 22, 23, 24 
Glossina, cxiv, cxxvii 
Glutophriasa, 279, 280, 281, 286 
godmani (Heliconiua), 114, 130, 

135 

goetzius (Byblia), 275 
goliath (Cyphocrania), 377 
„ (Papilio), vii 
„ (Trohles), vii 
Gomphus, Ixxxviii 
Goncpteryx, 338 

gongyloides (Gongylus), 93, K)0 , 

Gongylus, 93, 100 

goudoti (Macratria), 239 | 

gradatus (Heliconius), 104, 105, 106, 
134, 152 

,, thielei (Ilclicotiius). 105, 121 
grandis (Macratria), 233 
grcgalis (Neptis), 69 
griseolincata (Eccatria), 194 
grisconotatus (Xylophilus), 3S 
griseosellata (Macratria). 209 
grossulariata (Abraxas), 252 
guttata (Sphodroraantis), 86, 93, 95 
gwynana (Andrena), 439 
gynacsius (Holiconiu.s), 114, 129, 130 
Halias, 406, 407, 408 
halimede (Teracolus), 281 
Haltica, 62 

halticoides (Xylophilus), 3, 61 
Haraanijmida, 274. 275 
bamata (Tiriimala), lx 
harmandi (Macratria), 226 
harmonia (Hirsutia), 136 
,, (Tithorca), 145 
harpax (.Axiocerce.s), 278, 286 
hebes (Thysonotis), 76 
hecabo ('rerias), Iviii 
becal© (Heliconiua), 106, 107, 122, 
134. 152 


hocalo f. fulvescens (Heliconius), 106, 
152 

hecalosia (HeUconius), 114, 129, 130, 
135, 143 

,, formoBus (Heliconius), 114, 

130, 143 

,, oetavia (Heliconius), 120, 

129, 130, 137, 138 
liocalcsina (Tithorca), 143 
hoe u ha (Heliconius), 114, 115, 129, 
135, 143 

,, tolima (Helicxuiius), 143 
,, (Morpho), Ixiii 
hfxlila (Callithomia), 137 
hclena (Ornithoptera), 254 
Heliconinae, Ixv, 145, 146, 147 
Holiooniiis, xii, xlvii, xlviii, Ixxxvii, 
101, 102, 103, 104, 105, 106, 107, 

108, 109, 110, 111, 112, 113, 114, 

115, 116, 117, 118, 119, 120, 121, 

122. 123, 124, 126, 126, 127, 128. 

129, 130, 131, 132, 133, 134, 135, 

136, 137, 138, 139, 140, 141, 142, 

143, 144, 145, 146, 147, 148, 149, 

150, 151, 152, 153, 154, 412, 413, 

414, 415, 416, 417, 418, 419, 420, 

421, 422, 423, 424, 425, 426, 427, 

428, 429, 430, 431 
Hetnaris, 4^8 

Honieiopldla, 330, 331, 332, 408 
Hemerophilidao, 84 
Hcriades, xxxiii 

hcrmaimiao (Coryna), c, eii, ciii, evi, 
evii, cviii, cx 
(Mylabris), c^i, evii 
hcrmaiiiiioides (Mylabris), c, ci, oii, 
ciii, evii, cviii, cix 
,, var. lamborni (Myla- 

j bria), c, cii, ciii, 

cviii, cix 

! hcrinathona (Heliconius), 118, 133, 
! 

^ herniogenes (Heliconius), 149 
: Herpacnia, 280 
I hcrrichi (Odynenis), xi 
i He.sjx*rifi, Ixxxii, 285, 280 
! Hfis]>cridac, exxiv. exxv, 80, 303 
' Hesperiidao, 272, 284 
I hesp<!riis (Papilio), cxi 
I Hestina, Ixxiii 
I hntacra (Teracolus), 286 
! HctcToccm, 301, 304 
heurippa (Heliconius), xlviii. 111, 
i 127, 128, 134. 149, 151 

; ,, emilius (Heliconius), 127 

rnbellius (Heliconius), 111, 
134 

wemiokei (Heliconius), 137 
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hewiteoni (Heliconius), 117, 131, 135, 
139, 141 

hezia (Callithomia), 137 
hierax (Heliconiua), 115, 116, 130, 
135 

Hierodula, 86, 93, 99 
hiUris (Carausius), 354 
himera (Heliconiua), 117, 132, 135, 
139, 141, 160 

hippia var. gaea (Eronia), 326, 327, 
335 

hippola (Heliconiua), 109, 121, 134 
bippuna (Protogoniua), 145 
Hirautis, 136, 137, 143 
hirtioollia (Egeatria), 194 
hirtipennis (Egeatria), 186, 188 
,, (Ictistygna), 188 
hirtus (Emus), Ixxix 
biruudo (Macrogloasum), xxvi 
boloscricea (Mjdabrie), cvii, cix 
Ijolosericeus (Xylophilus), 3, 28, 29 
honesta bicolora (Ceratinia), 136 
hopfferi (Agriades), 176 
Horaga, 79 

horridus (Eurygenius), 198 
hoitense (Heliconiua), 119, 133, 136 
142 

hotfcentota (Xylocopa), ix 
hulatii (Basil arc hia), xcviii 
,, (Limenitis), xcviii 
humanus (Pediculus), v, vi, xiv 
bumboldti (IL’ithorca), 143 
humeralis (Xylophilus), 51 
humilis (Iridomyrmcx), iv 
hyale maraoana (Colias), 286 
hybridus (Amorpha), 322, 329, 333, 
334, 339 

hydara (Heliconiua), xlviii 
hydarus (Ileliconins), 118, 132, 133, 
135, 144, 150 

,, Chesterton i (Heliconius), 132, 
133, 139, 141 

,, colombimig (Heliconius), 132. 
139, 140, 141 

,, hydarus (Hcliconiii.s), 132, 
133, 141 

hydra (Pericopis), 136 
hylas (Agriades), 170, 176 
Hylca, xiii 
Hylobaenus, 3, 4, 5 
Hylophilus, 23, 36, 44, 45, 52. 60 
Hymenoptera, 267, 432 
Hyperalouia, xxvi 
Hyperodes, Ivii 

Hypolimnas, xxi, xxiii. xxir, li? 

Ixxv, Ixxvi, xciv, 286, 289 
Hypolycacna, Iviii, 2SG 
Hyposcatla, 136, 137 


Hypsidae, 146, 147 
hyrcana (Plebeias), 173 
icania (Lycaena), 287 
,, (Polyommatus), 174, 175, 299, 

Ictistygna, 181, 184, 185, 186, 187, 
188, 189, 191, 192, 194 
Ictistygnina, 181, 190, 191 
idae (Melinaea), 136 
, id as (Aricia), 174 
igati (Acraea), 290, 291, 293 
j ignoopurpurea (Osmia), xxxiii 
^ ilithyia ibthyia (Byblia), 275 
^ illustraria (Kelcnia), 171 
irnitans (Neptis), Ixxiii 
; imitata (Melinaea), 137, 146 
Imma, 85 

^ impressicollis (Syzetoninus), 46 
impressi thorax (Notoxcuglenes), 5 
[ iucana (Macratria), 237, 239 
iricanaria (Eois), 302, 309 
incerta (Kuploea), 70 
indicum (Steriphodon), 200 
indicus (Hylobaenus), 5 
,, (Pbytobaenus), 5 
inennis (Osmia), xli 
inOatus (Xylophilus), 59 
ingens (Xylophilus), 3, 50 
inomatus ( Eretinopodites), xii 
insignia (Acraea), Ixxv 
instriata (Macratria), 224, 227 
insularis (Cornelia), S3 

,, (Xylophilus), 3, 56 
intermedia (Macratria), 231, 232 
lolana, 169, 179 
iolas (lolana), 109, 179 
iota (Plusia), 155 

iphianassa panamensis (Ithomia), 136 
Iridomyrmex, iv 
, iris (Apatura). 172 
isabclla (Eueides), 142 
; isaurica (Aricia), 169, 174, 177 
isinenia.s (Argiolaus), 279, 280 
isinenius (Heliconius), 104, 108, 109, 
123, 134 

,, clarescens (Heliconius), 137 

,, faunus (Heliconiua), 137 

,, israonius (Heliconius), 137 

,, telchinia (Heliconius), 109, 

123, 137, 146 

iso.soeles (Aeschna), Ixxxviii 
itliaka (Heliconius), 106, 122, 134, 
152 

Ithomia, 136, 137 

Tthoniiinae, Ixxiv, 140, 145, 146, 147 
ithoniiola (Ere^ia), 136 
ithomoides (Phj^ciodes), 137 
jnnsoni (Aegus). xxvii 



clxxiv 


japonica (Macratria), 211 
jesous (Azanus), 278 
jodutta (Acraoa), cxxvi 
johnstoni (SyncUoe), cxv 
jordani (Pomba), xiv 
Junonia, lixv 
iiivencus (Sirex), x 
^duglii (Spindasis), 278, 286 
Kallima, cxi 
labdaca (Libythea), iv 
labialis (Andrena), 338 
lacertoauB (Xylophilus), TiO, 61 
Lachnocnema, 277 
lacteipcnnis (Herpaeiiia), 280 
laotinatus (CastaUus), 277 
ladas (Delias), viii 
laetus (Syzeton), 44, 45 
laevinodis (Myrtniea), Ixxviii 
Lagria, 201 

Lagriidae, Ixix, 181, 182 
laius (Chi lades), 178 
Liampides, 76, 157, 169, 178. 179 
lanestris (Eriogastcr), 407. 408, 410 
laiigi (Amorpha), 340 
lansdorfi (Eresia), 143 
lara (Adelpha), 142 
lariciata (Eupithecia), Ixxix 
larina (Napeogenes), 137 
Lasius, Ixxviii, Ixxix, 440, 441, 442 
latefaseiatus (Xylopbihis), 3, 56 
lateralis (Syzeton), 45 
„ (Xylophilus), 45 
latericius (Xvlophilus), 3, 14 
latieollis (Ictistygna), 181, 185, 18( 
188 

laticomis (Xylophilus). 37, 38 
Latiorina, 170, 177 
latreillci (Osinia), xxxix 
Lavema, vii 
leaiana (Osmia), xlii 
leda (Erouia), 272, 280, 283 
,, (Physcaenura), Ixxiv 
Lemoniinae, 145 
lemur (Ptilocnemus), xxvii 
lentils (Xylophilus), 14 
leonidas (Papilin), cxiii 
Ijepidoptera Laciniata, 3K> 

Icut^dia (Heliconius), 116, 117. 13 
132, 135, 153 

,, pseudorhea (Helicdiiius 
132, 153 
Leuceronia, Ixxv, 286 
Leueoma, 408 

leucomelana (Osmia), xi, xlii 
Leucophthalmia, 302, 305, 3109 
leucozona (Macratria), 181, 208 
I’hotellieii (Osraia), xxxv 

liagore (Teracolush 286 


Libellula, Ixxxviii 
libelluloides ^Palpates), Ixxxviii 
Lii^hea, iv 

Ucinia (Rapala), 278, 286 
ligulioomia (Osmia), xxxiv, XXXV 
ligustica (Apis), 403 
limbata (Macratria), 210, 225 
,, (Stagmomantis), 89 
Limenitis, Ixxiii, xciv, xcv, xcvi, 
xcvii, xcviii, xcix 
limniaec (Tirumala), lix, Ixxv 
liiiea (Hesperia), Ixxxii 
linearis (Macratria), 201 
„ (Xylophilus), 3, 20 
lineata (Teriaa), Iviii 
Liphyra, 319 
Jx)mechusa, 441 
Tx)nchode8, 346, 353 
Lonehudini, 347 

longarenus (Heliconius), 114, 129, 135 
Ivophynia, Ixxxiv 
linita (Macratria), 182, 210 
livia (Deudorix), 286 
lobigera (Macratriomima), 181, 197 
longipennis (Macratria), 182, 226, 
227, 228 

lonicerae (Zygaeua), 155 
luiena (Perrnybria), 144 
loriae (Slacratria), 204 
lucifor (Mclinaea), 137 
hicilla (Synchloe), xlvi 
lugeiis (Megapenthes), Ixxx 
higiibris (Euploea), 70 
hunger (Xylophilus), 3, 4, 47 
I lutcocephala (StegoTnyia)f xii 
i luteola (Auchmeromyia), cxxxi 
i Eycaena, Ixxii, 169. 179, 287, 299, 
j 315, 316, 317, 318, 319, 320, 321 
I Lycaenesthes, 277, 286 
' Lycacnidae, Ixxii, exxv, 75, 272, 277, 

! '289 __ ■ ^ 

; Lycaeninae, Iviii, 156 
Lycaeuopsis, 169, 179 
‘ lycophron r. phanias (Papilio), Ixxxvi 
Lycon^a, 136, 137, 141, 142, 145 
i Lycoreanae, 145 
; Lygus, xcii 

1, Lymantria, 261, 337, 338, 344 
lysininia (Mechanitis), 147 

), lysiinon (Zizera), 286 
i macaronius var. kolyvanensis (Asca- 
i laphua), Ixxxviii 
niaciifton (Papilio), x 
; mackinnoni (Papilio), cxviii 
tnacleayi (Ictistygna), 181, 184, 186 
Macrarthriua, 212, 224 
i ilaeratria, 181, 182, 197. 200, 201. 
t 202, 203, 204. 205, 206, 207, 208. 



( clxxv ) 


209, 210, 211, 212, 213, 2U, 215, 
216, 217, 218, 219, 220, 221, 222, 
223, 224, 225, 226, 227, 228, 229, 

230, 231, 232, 233, 234, 235, 236, 
237, 238, 239, 240, 241, 242 

Macratriomima, 181, 196, 197 
macrinus (Mechanitis), 136 
macrocephalus (Xylophilus), 3, 48, 
49 

Macrogloaspm, xxvi 
macrophthaJma (Macratria), 182, 230, 

231, 232 
Macrops, Ivii 
Macrosila, xxv 
maculata (Ceropalea), 435 
madeira (Melinaea), 136 
inaelus cydon (MeUna<;a), 136 
maenas (Ccratinia), 136 
mafa (Heaperia), 285, 280 
magna (Daphnia), 383 
magniOca (Heliconius), 151 
major (I^lophiliis), 44, 45 

,, (M^ratria), 215, 216, 218 
,, (Quartinia), 266 
malaccanus (Hylophilus), 23, 64 

,, (Xylophilus), 22, 23, 24 
malathana (Catochrysopa), 277 
malonka (Perrhybria), 137 
Mallota, Ixxxiii 

manaos semifutva (Cera tin ia), 136 
mandata (Orsotriaena), Iviii 
mandela locusta (Pieris), 144 
,, noctipennis (Pieris), 144 
,, tithoreidos (Keris), 143 
mandibulans (Neolamyjrinia), xwii 
Mantis, Ixxvi, 89, 93, 99 
marcia (Danaida), 68 
marcus (Morpho), Ixiii 
marginalis (Dytiscus), Ixxix 
,, (Orthotylus), xcii 
marginata (Macratria), 182, 225 
marraoreus (Stugeta), 279 
mamoia (Acraea), 276 
martini (Polyommatiis), 157, 169, 
177 

masamba (Aeraea), 293, 294, 295, 
296 

„ var. silia (.\<r.'iea). 293, 
294 

Mascauraiixia, Ivii 
Masbigus, 30 

nmtangensia (Xylophilus). 14 
mathias (Parnara). 286 
maudei (Delias), 67 
uiauritanicns (Odynerus), xxxvii 
maxima (Macratna), 233. 237 
Mechanitis. 136, 137, 145, 147 
mediatrix (Melinaea), 136 


; mcxlon (Aricia), 174, 177 
i „ (Papilio), 68 
:,Megacliile, xUi, xliv 
1 Megachilidae, xliv 

; mcgaloeephalus (Xylophilus), 3,39,44 
' Mogapenthcs, Ixxx 
Megaponera, cxv, cxxvii, cxxix 
megara (Hirsutis), 136 
Mcrfsba, 75 
Melanitis, xiii 
melanops (Lycaeria), 318 
nielanosoma (Xylophihis), 36 
inelanotiis (Xylophilus), 3, 12, 13 
mclcager (Polyommatus), 109, 176 
niclote (Pieris), 1, li 
Melinaea, 110, 125, 136, 137, 141, 
145, 146, 147 
Melitaea, 101, 171 
mellifiwi (Apis), 397, 398 

,, var. kaiira (Apis), 397 

,, nmiijKJs (Apis), 328 

,, unicolor var. adansuiii(Api8), 

398, 400 

,, var. intermissa 
(Apis), 397 

niclliOcae (Andnma), 439 
Moloidae, cvi 

melpoiuene (Heliconius), xlviii, 

Ixxxvii, 109, 110, 111, 
112, 113, 118, 124, 125, 
126, 127, 128, 129, 132, 
133, 134, 138, 139, 142, 
144, 147, 149, 150, 151, 
152,412,413, 414,415, 
418, 424, 425, 426, 428, 
429 

.. aglaopo (Heliconius), 

xlviii, 141, 142 
aglaopcia (Heliconius), 
Ixxxvii 

, amandus (Heliconius), 

xlviii, 127, 128, 1.39 
augusta (Heliconius), 
Ixxxvii 

.. f. contiguus (Heliconius), 

420 

.. cybcle (Helieonins), 412, 
413, 414. 415, 
416, 417, 419, 
420, 424, 429 
ab. deinia (Heli* 
conius), 412, 

415, 416, 419, 
424 

.. .. ab. diana (Heli- 

eonius), 415, 

416. 417. 418. 
419, 424 





mene oybele &b. dianideB (H«^ 
liooniua), 413, 

416, 416, 417, 

418, 41'|i424 - 
,, ab. ele^antma (He- 

Ijcoiuua), 416, 

417, 419. 424 
,, ab. eulalia (HbU- 

conius), 412, 

416, 417, 419, 
424, 427 

,, ab. faustalia (Heli- 
coniua), 416, 

417, 419, 424 
„ ab. laustina (Heli- 

conius), 412, 
414,415,419,424 
,, ab. funebris (Heli: 

’ con in 3 ), 412, 

416, 419^ 423, 
424, 

,, *b, karachi (He^ 

coniua)^24 
„ ab. maris^ifelico* 
nius), 416/^1^8, 

419, 422, 424^ 

,, ab. negroida (He- 

Uconiua), 416, 

418, 419, 424 

diana (Heliconius), 

Ixxxvii 

elevatus (Heliconius), 110 
eltringhami (Heliconius), 
413, 416, 418 

equadoriensis ( Helico- 
iiius), 141 

eulalia (Heliconius), 

Ixxxvii, 128 

faustma (Heliwmius), 
Ixxxvii 

funebria (Kelicc«iiu»), 

" Ixxxvii 
„ cybele (Heli- 

coni\i3), 
Ixxxvii, 13S, 
141 

„ deinea (Heli- 

conius), 
Ixxxvii, 141 
hippolyfce (Heliconius), 
Ixxxvii 

karschi (Heliconius), 
Ixxxvii 

lucia (Heliconius), Ixxxvii 
lucinda (Heliconius), 
Ixxxvii 

melanipF* (Helioonitij^ 
Ixxxvii ^^4 


j melpomene (Heliconius), 

• 412, 413 

ab. aphrodyte 
(Heliconi- 
^ ua), 414 

,, ab. atroaecta 
(Helicon i- 
us), 147, 
412, 416 

,, - ab. collia (He- 
Jiconius), 
'^413, 415, 

423.424 

„ ab. lucia (Hc- 

liconius), 
4i2, 414, 

416, 416, 

' 123, 424 

ab. lucinda 
(Heliconi- 
us), 412, 

416, 416, 

417, 424 

,, ab. mclanippe 

(Hetfconi- 
us), 412, 
416, 424 

’ melpina 

%Heliconi- 
U*V 414, 

415, 424 
,b. melpome- 

nlc|p8 (He- 
liconius), 

. 412 , 413. 

416, 417, 
USD, 423, 

* 424 

„ xb. primus 

(Heliconi- 
us), 414, 
4l6/r 418, 

mcl pomonide^£ffielico- 
nius), Ixxxrii^ 
penelope { Helicoidu s ), 
btxxvii, 139, 
- 141 , 417 

,, ipjaigeirita (Heli- 
conius), 141 

rufolimbata (Heliconius), 
Ixxxvii 

thelxiopo (Helifionius), 
^ / Jxlxirii, 112, 
#412,413,414, 
«415.421,422, 
428,424,426, 
429 



( clxxyii ) 


melpotnene thelxiope ab. aglaopeia 
iHeliooniufj), 
424 

M >> ab. auguata 

(Heliconiu.s), 
424 

» >, ab, hipp<'>l3rte 

{Heliwmius), 
412, 413, 424 

,, ,, ab, lucindelLa 

(Heliconius), 
423, 424 

«r ab. majestica 

(Heliconius), 
423, 424 

, ab. negroideus 

(He]ii;oniu<«), 
424 

,, ,, ab. punctariua 

{Heliccjnius), 
422, 424 

)> ab. riifolini- 

bata (Heli- 
conius), 424 
ab. stygianui 


Jiconiufi), 424 
„ thclxiopeia (Hcliconius), 

Ixxxvii 

„ timareta cuntiguus (Heli- 

conius), 112, 139, 141 
„ tyche (Helicouiut;), 

1 xxxvii 

„ virinus (Hcliconiijs), 141 

menephron munephron (PsLlugram- 

nia ), XXV 

nicnophilus meaophibis (Melinaca), 
137 

„ tarapotensis (.Mtdiiiaea), 

137 

meranganus (Xylopliilas), 3, 13, 15 
mesentina (Belenois), 280 
rnessaUs (Meliijaea), 137 
messenina (Melinaoa), 137 
measeaoideg (Mochanitis), 137 


noetailicua (Xematois), 311 
nietharme{HeUoonius), 114, 115, 130 
131, 136, 142, 163 
mexicanus (JEurygenius), 199 
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mexicanus (Xylophiiua), 60 
microclea (Heliconius), xlviii, 160, 
■ 151 

Micropteiyx, Ixxii, Ixxiii, 310. 311, 
312, 313, 314 
Milionia, 82 

mUyaa (Myualeeis), 273, 286, 287 
Mimas, 80 
Mimeusumia, 81 
ininutus (Ochlerotatus), xii 
Miomantis, 93, 99 
mirza (Azanus), 278, 286 
miaippus (Hypolimnas), xxiii, Ixxv. 

Ixxvi, 286 
Mitraelabm.s, 195 
iimeine (Melinaea), 145 
modestior (Ciiryai.s), 265 
molokaienais (Odyneru-s), Ixxxix xc 
.Moma, 317 

monacha (Megisba), 75 
moneta (Plusia), xcii, 404, 405. 407 
408, 410, 411 
Monima, 301 

monteironis (Hypolimnas), 289 

: morawitzi (Osmia), xli 

(HeliL-oniu.'i), i mori (Bombyx), 328, 332 337 408 
423, 424, 428 409 > » , 

ab. thelxiopeia ' morosus (Caraijsius), Ixxx, 346 347 
(Heliconius), , 348. 353, 354, 368,’ 373,’ 

412, 424, 425 382, 3S3 

ab. t\"chc (Heli- ,, (Dixippu.s), 348, 373, 382 
cotuus). 412, : ,385 

422, 424 Morpho, Ixiii 

ab. vicinus(He- Morphopsis, 74 

lif.Mt'.i.,.. 1 .f>.i , ruorsitans (Gloasina), cxiv, cxxvii 
morulus (Xylophilus), 46 
inothone (Melinaea), 136, 147 
motozi (Sarangesa), cxxxi, cxxxii 
motozioides (Sarangesa), cxxx 
mucronatiis (Xjdophilns), 13 
muelleri (Pbalacrognathus), xxriii 
multicolor (r>elias), 66 
multiforis (Hiacallina), 181, 192 
muraria (Chalicodoma), xl, xli 
murena (Ere.sia), 136 
•\Iusca, 92 

nmstela (Macratria), 234, 235 
Mycalesis, liii, Ixxiv, 273, 286. 287 
ilydosama, Iriii 

Mylabris, c, ci, cii, ciii, civ, cv, cvi, 
cvii, c\ iii, cix 
Mylothris, Ixxiv, ixxv 
Myrmica, iii, Ixx, Ixxviii 
mysorion.sLq (Tellerv o), 71 
Xacadiiba, lix 
nama (Hcstina), Ixiiii 
nankinen (Macratria), 209, 210, 

211 



( clxxviii ) 

nanna (Heliconius), xlviii, 112, 113, nilgiiica (M^ratria), 182, 219, 220 
127, 134, 139, 140, 149, 160 nilgiriensia (Xylophilua), 3, 19, 24 
,, burc belli (Heliconius), 113, nilutica (Famopes), 264, 265 

127, 139 nireua (I^pilio), Ixxiv, Ixxv, Ixxvi 

,, nanna (Heliconius), 141 Nissanga, Iviii 

Napeogenes, 136, 137, 144 nitida (Amara), Ivii 

napi (Uanoris), ^5 niveicumis (Baoria), cxiil, exxvi 

,, (Pieris), xlviii, xlix, 1, li noctilio (Sirex), x 

,, var. bryoniae (Pieris), xlviii, Noctua, 301 

xlix, 1 Noctuidae, 247, 289 . 

narcaea (Heliconius), 104, 105, 106, nodicolella (Ijaverna), vii 

108, 109, 120, 121, 125, nostradamua (Gegenea), 286 
134, 142, 147, 152, 164 nota bills (HeUconiue), xlviii, 136, 160 
,, ab. connexH. (Heliconius), ,, microciea (Heliconius), 117, 

104, 136 132, 139, 140, 141 

flavomaculatua (Heliconius), ,, notabilis (Heliconius), 132, 

104, 120, 121, 154 139, 141 

,, narcaea (Heliconius), 104, notaticollia (Hylobaenua), 5 

105, 136 Notoxeuglenes, 5 

,, physcoa (Heliconius), 104 novatus (Heliconius), 106, 107, 108, 
,, polychrous (Heliconius), 104, 121, 122, 123, 126, 134 

147 I ,, leopardus (Heliconius), 122 

,, satis (Heliconius), 104, 105, ; ,, novatus (Heliconius), 122 

121, 142 i numata (Heliconius), 152, 412, 425 

narcissus (Agrias), Ixiii ,, ab. mavors (Heliconius), 426 

natalensis (Precis), exxx ,, ab. melanopors (HeUconiu.s), 

,, f, sesamus (Precis), exxx 425 

,, (Xylopbilus), 48 ,, ab. melanops (Helicoitius), 

natalica (Acraea), Ixxv, 172, 2S6 425 

nattereri (Heliconius), 119, 133, 135 numatus (Heliconius;, 104, 105, 106, 
nebulosa (Culicioirvjt'ia), xii 108, 121, 125, 134 

neglectus (Svnhoplos), 393 .. guiensis (Heliconius), 104, 

„ (Xylophilu.s), 16 105 

Nematois, 31 1 ,, isabellinus (Heljponius), 136 

Neraoptera, Ixxxviii nujnatus (Heliconius), 104, 

noobulc (Acraea), Ixxv, 276, 286, 295 106, 121, 136 

,, arabica (Acraea), 286 ,, superioris (Heliconius), 120 

neoguineensU (Macratria), 220 nyassae (TeJipna), exxv 

Neolampriina, xxvii nyctimus (Catoncphele), 143 

neopomnierana (Deudori.\), 78 Nymphalidae, 72, 145, 272 

Neptis, lix, Ixxiii, 69, 275 Nymphalinae, lix, exxiv, 144, 146, 

nessca lysimnia (Mechanitis), 136 147, 273 

neustria (Clisiocanipa), 40S, 409 oberthuri erythraea (Heliconius), 

niavius (Amauris), Ixxv, xciii xlviii 

niepelti (Heliconius), xlviii, 151 oblita (Oedoparea), 388, 389 

nictneri (Cethosia), lix obseuricolor (Xylophilus), 13, 54, 55 

niger (Eumetabolu.s), 435 ,, (Zonantea), 54 

nigerrima (Macratria), 182, 215, 227, obscuripes (Macratria), 206, 223, 224 
228 obsoleta (Basilarchia), xcviii, xeix 

nigra (Donistborpea), 442 ,, (Ijmenitia), xcviii, xeix 

,, (Formica), 441, 442 „ (Macratria), 241 

nigrescens (Elymnias). Iviii obumbrata (Gegenes), 286, 286 

,, (Mimeu.senua), 81 oeeanitis (Cleis), 83 

nigricollis (Xylophilus), M ocellatus (Amorpba), 322, 325, 329, 

nigricolor (Xylophilus), 21 339, 340 

lugripennis (Eresia), 137 ,, (Smciinthus), 1 ixxvi 

,, (Macratria). 226 ochlca (Amauris), Ixxv 

nigronotatus (Xylophilu.s), 16, 41 , Ochlerotatus, xii 



( clxxix ) 


ochracea (Heliconius), xlviii 
oohiaoeum (Sacium), 47 
ochraceus (ProtogoniuB), J36 
octavia (Heliconius), 114, 135 
,, (Precis), 274 
,, f. sesamus (Precis), 274, 28C 
octomaculata (Stelis), xi 
Odezia, 305 
Odontopus, Uf 

Odynerus, xi, xxix, xxxvii, Ixiii, 
Ixxxix, ftc 

oedipus (Xylophilus), 8 
Oedoparoa, 387, 388, 389 
oenone cebrene (Precis), 273 
oldii (Pangonia), Ixxxtii 
oleiacea (Pieris), 1, li 
Olotelus, 50, fiO, 62 
omicronaria (Leuoophthalmia), 309 
oacaea (Acraea), 276 
Oniscus, 441 

Onychogomphus, Ixxxviii 
ophthalmica (Saiangesa), cxxxi 
Opeiphanes, Ixxxvi 
optilete (Vacciniina), 173, 177 
orbicularia (Tjeucophtbalmia), 305, 
309 

orbitulus (Latiorina), 170, 177 
Orgyia,-317 

oiientalts (Megisba), 75 

,, (Xylophilus), 3, 19 
orion (Moma), 317 
oritbyia (Precis), 274 

,, madagasciirieusis (Precis), 
274 

ormenus f. leporina (Papilio), 

,, f. onesiraiis (Papilio), viii 
omatus (Uranotaenia), xii 
Omithoptera, lx, 254 
Orsotrioena, Iviii 
Orthefcrum, Ixxxviii 
Orthotylus, xcii 
osiris (Ohrj'sis), xxxv 
Osmia, xi, xxviii, xxix, xxx, xxxi, 
xxxii, xxxiii, xxxiv, xxxv, xxxvi. 
xxxvii, xxxviii, xxxix, xl, xli, xiii. 


: pallidicornis var. distinetipes (Alacra- 
j tria), 221 

!,palliditarsis (Xylophilus), -3, 29, 30, 
j 33 

pallipes (Macrarthrius), 212 
I „ (Macratria), 212, 213 
: pallitibra (Egestria), 194 
j Pal pares, Ixxxviii 
j pammon (Papilio), lix 
pamphilus (Coononympha), 287 
Panacra, xxvi 
panda va (Chilades), 178 
Pangonia, Ixxxiii, xc 
pan n if era (Mechanitis), 136 
Papilio, vii, viii, x, xiv, xliv, lix, 
Ix, lii, Ixii, Ixiii, Ixxii, Ixxiii, 
Ixxiv, Ixxv, Ixxvi, Ixxvii, Ixxxvi, 

I xciii, xcviii, cxi, cxiii, cxviii, cxxi, 
j cxxiv, cxx\ 1 , 67, 68, 136, 142, 284, 

j 286 

! Papilionidae, 67, 279. 
i Papilioninae, lix, 147, 284 
; paradisea (Papilio), vii 
j paraiinsis (Heliconius), 107, 125, 134 
; ,, latus (Heliconius), 107 

j paraiya (Mclinata), 130 
^ Paralitica, lx 
pardalina (Ceratinia), 130 
: pardalinus (Heliconius), 100, 122, 

j 123, 125, 134, 147 

j ,, lucesccns (Heliconius), 

I 107, 120, 122, 136 

I ,, tithorides (Heliconius), 122 

j Pareronia, 69 
Pargenia, xc 

jiarietina (Osmia), xli, xlii 
parietum (AricLstroecrus), Ixiii 
,, (Odynerus), Ixiii 

■ Parnara, 286 
i Pamassius, 291 
Pa mopes, 264, 265 
parthenope (.\nax), Ixxxviii 
Parthenos, 72 

parvicollis (Xylopliilus), 3, 35, 36, 


iliii, iliv, xlv, xlvi 
otacilia (Lycaenesthes), 286 
ovalia (Xylophilus), 3, 49 
pachinus (Heliconius), xlviii. 111 
117. 128, 134, 139, 141, 149 
pachymerum ( Pexiagrion ), 98, 100 
Palarufl, 438 
Palaeotropinao. 70 
pallescena (Xylophilus), 50 
palloscenteUa (Melitaca), 172 
pallidioepe (Macratria), 232 
pallidicornis (Macratria), 22!, 2:; 
223, 224 


{larvidens (Xylophilus), 3, 42, 43 
imrvula (Macratria), 182, 229, 230 
(Osmia), xli 

ixvsithoc (Heliconius), 152 
patkainiis (Xylophilus), 3, 12, 13 
j«tnja (Xissanga), Iviii 
jxiusanias (Papilio), 142 
pavonia (Satiimia), 329. 407, 410 
[xwonii ('rithorua), 108, 137, 143 
pc'ctiiiatus (Xylophilus), 3. 40, 41, 42 
Pcdicidus, V. vi, xiv 
:2, Pc'iUlulao, Ixix, 181, 1S2. 193 
Pella, 441 



( olxxx ) 


pellonia (Castnia), 136 
Pemba, xiv 

pCTiicillatus (XylophiluH), 3, 24, 25 
pennipes ^Platycnemis), Ixxxviii 
„ var. lactea (Platycnemis), 
Ixxxviii 


Pentila, Ixxv 

perakeusis (Xylophilus), 3, 10 
peregrina (Schistocerca), Ixx 
Pereute, 142, 144 
periboea (Delias), Iviii 
Pericopis, 136, 137, 144 
peridia (Ceratinia), 143 
Perisomena, 338 
pennagna (Maciatria), 182, 233 
Perrhybris, 137, 144 
peraonata ( Anthophnra), xxxix, xl 
pertuaa (Sarangesa), 285, 286 
petiverana (Tinimala) cxxiv, 273 
petiveranus (Hcliconius), 118, 132, 
135, 150 

PhalacrognathtiR, xxviii 
phalantba (Atella), 286 
Pharmacophagus, Ixv, Ixxvii, xcviii 
Phaamidac, 91, 98 

„ anaroolatae, 346 

,, areolatac, 346 

Pheidole, Ixxix 
pheres (Plebeiua), 173 
pheretes (Albulina), 170, 174, 175, 
316, 321 

philcnur (Papilio), xcviii 

,, ( Pharmacophagus), xcviii 

philetaera (Cera tin ia), 136 
philippus (Hypolycaena), 286 
Philiris, 76 

Philosamia, 404, 406, 407, 410 
philyra (Eresia), 137 
phiaadia (Teracolus), 286 
phJaeas (Chrysophanus), 287 
phlegyas (Tcracolus), 282 
phoebe (Phrissura), cxi 
Phrissura, cxi 
Phyciodes, 137 
phyllidia (Helicoaiua ), ilviii 
Physcaenura, Ixxiv 
Phvtobaenus, 5 

Pierinae, Iviii, 143, 146, 272, 279 
Pieris, xiii, xliv, xlviii, 143, 144, 303, 
304, 306, 309 
pilicomia (Osmia), xlii 
Pinacopteryx, xiv, 272, 280, 281 
pintbias (Hirsutia), 137 
,, (Tithorea), 143 
plaginota (Ithomia), 137 
Planema, xlviii, cxxvi, 138 



( Plebeiidi, 166, 166 
Plebeius, 165^ 169, 173, 174. 176, 177, 
ISO, 299, 315, 318, 319 

g lcione (Teracolua), 286 
'lesiocoriB, xcii 

pleseeni {Hcliconius), adviii, 151 
plistonicua (Sarangesa), cxxx, 284, 
286 

plumbeomai^ (Xanthomima), 82 
plumbeus (^rJophilus), 3. 30, 31 
Plnsia, xcii, 155, 301, 40li 406, 407, 
408, 410, 411 

poflagricua (Xylophilus), 3, 6, 8, 16 
Podagrion, 98, iOO 
Poecilocampa, 408 
poggei (Planema), cxxvi 
policenes (Papilio), cxiii 
PnliKtes, Ixvi 
Polyergus, 441 
Polygraplia, Ixxxvi 
Polyommatus, 157, 165, 169, 174, 
175, 176, 177, 277, 299, 300 
Polyrachis, 441 
polytes (Papilio), Ixxii, Ixx^di 

,, f. romulus (Papilio), Ixxvi, 
I Ixxvii 

pomonae (Elater), Ixxx 
populi (Amorpha), Ixxxvi, »ei, 322, 
323, 325. 329, 333, 334, 335, 
339, 344 

(Poecilocampa), 408 
popnInouR (Xylophilus), 40 
prasiiiana (Halias), 406, 408 
pratti (Abrota), Ixxiii 
j praxinoo (Dismoiphia), 1^7 
I Precis, cxxiv, cxxx, 273, 274, 286 
! prehensus (Xylophihis), 3, 63 
j priamus f. euphorion (Omithoptcra), 
I lx 

I ,, ab. cronius (Papilio), 67 

i ,, var. poseidon (Papilio), vii, 

j 67 

' ,, f. teucnifl (Papilio), 67 

I ,, ,, (Tn>ides), 67 

I princcps (Macratrin), 239 
; principalis (Euxylophilus), 3, 6 
I Priocnemis, 438 
, Prioneris, Ixv 
I Prionocnemis, 438* 

I procula (Eueides), 142 
I proerosia (Miineuscmia), 81 
I prosecusa (Lompidcs), 179 
j proserpina (Basilarchia), xciv, xcv, 

1 xcvi, xcvii 

,, (Liracnitis), xciv, xcv, 

! xcvi, xcvii 

Piothoc, 73 

1 Protogonius, 136, 145 



( clxxxi ) 


Proto-Lepidoptera, 310 
protomedia (Teracolus),*272, 281 
l^tosmia, xxxiii, xxxvi 
pnmi (Thecla), 171 
Pmudacraea, xiv, xlviii, 137 
Pseudoolavellaria, xi 
Psilogramma, xxv 
Pteronus, Ixxxiv 
Ptilocoemus, xxvii 
pubescenB (Macratria), 208 
pulcheUun^Agnon), Ixxxviii 
pulchrina (Plusia), 155 
pulvinatuB (Xylophilus), 3, 8, 0^ 10 
pumila (ChtyBogona)r 208 
pumilio (Macratria), 182, 228, 220, 
230 

punctaria (Ephyra), 309 
punctata (Athyma), Ixxiii 
punctigera (Macratria), 182, 213 
puBillus (Ihyophilua), 58 
pygmaoa (Macratria), 229 
pygmaeus (Euglenes), 59 

,, (Xylophilus), 2, 59 
pylades pylades (Papilio), 284 
pylaon (Plebeius), 169, 176 
Pyrameis, v, 273, 286, 287 
pyranthe (Oatopsilia), lix 
pyrenaitfa (Chalicodoma), xl 
pyres mangolinella (Euploca), 69 
pyrforus (Heliconiiis ), 149, 1^ 
pyrrha glauca (Eriboea), 73 
,, jupiter (Eriboea), 73 
quad rati pennis (XylophiUifi), 3, 44 
Quartinia, 266 

quatuorsigftatua (Xylophihia), 52 
quercinaria (Ennomos), 331 
qoercus (Thecla), 303, 306, 308 
quinquecinctus (Ceropales), 435 
quinquevittatus (Eretmnpcxlites), xi, 
xii 

quitalcnus (Holiconius), 107, 109, 
125, 134, 152 

,, felix (Heliconius), 107, 122 

,, quitalenus (Heliconius), 

107 

,, Sisyphus (Heliconius), 130 

rabbaiae (Acraoa), Ixxv 
Ralunda, Ixxiii 
rainosa (Imma), 85 
rapao (Keris), xlix, li, 303. 304, 306, 
309 

Rapala, 278, 280 
Raphidia, 87 

rectifasoiatua (Xylophilus), 3, 55, 50 
regia (Stigmodera ), xxvi 
reichei (Eurygenius), 198, 199 
religiosa (Mantis), 89, 93, 99 
reniformis (Odynerus), xi 


reptans (Cypris), 383 
rcstricta (Papilio), Ixxiii 
.reticulata (Telipna), exxv • 

I Retowjmus, 199 
rhamni (Gonepteryx), 338 
Rhopalocampta, Ixxx, Ixxxi, 286 
Rhopalocera, 71, 303 
ricini (Attacua), 410 
,, (Eucides), 142 
,, (Philosamia), 404, 410 
j ridleyanus (Papilio), xiv 
I robigus (Heliconius), 154 
I Tobusta (Macratria), 216, 217, 224, 
i 233, 237 

robustior (Xylophilus), 21 
robustus (Alacrarthrius), 224 
rosac (Athalia), 434 
,, (Tenthreido), 434 
rosina (Heliconius), 149 
! rosti (Xylophilus), 20 
■ rostrata (Pangonia), xc 
j rotundata (DanaidaJ, 68 
‘ rubicunda (Egestria), 185, 189, 194 
I ,, (Ictistygna), 189 
rubicmidus (Lygus), xcii 
! rubigitiosa (Macratria), 182, 218, 219 
rubriceps (Macratria), 220 
j ,, var. neoguineensis (Macra- 
tria), 220 

i rubripicta (Heliconius), xlviii 
I rubroapicata (Macratria), 211, 212 
rufa (Formica), xxxi, 442 
,, (Eomiicina), 441 
,, (Osmia), xxxv, xHv 
rufescens (Macratria), 182, 218 
ruficollis (Macratria), 182, 235 
rufigastra (Osmia), xxxv 
i rufinus (Xylophilus), 17, 18, 19, 32, 43 
rufohirta (Osmia), xxxv, xxx\'i, xl, 
xliv 

, rufonotatus (Xylophilus), 3, 25, 27 
i rufotestaceus (Xylophilus), 32 
• nigicollis (Plesiocoris), xcii 
■ rugosu.s (Eurigeniomorphus), 185 
i rugulipennis (ilacratria), 182, 233, 
I 235 

; rugulosa (Myrmiea), iii 
j ruinia (Kallima), cxi 
Saciiim, 47 

^ safitza (Mycalcsis), Ixxiv 
,Sa]amis, cxxvi 
salicis (Ijftucoma), 408 
' saltitans (Carpocapsa), xc, xci 
( samoena (Horaga), 79 
sanguineus (Heliconius-), xlviii 
! .sanguinolcntus (Elater), Ixxx 
j sapho (Heliconius), 116, 117, 119, 131, 
1 132, 133, 135, 139, 153, 164 



( clxxxii ) 


sapbo eleuchia (Heliconius). 131, 132, 
141 

,, eleositius (Heliwnius), 131, 141 
,, leuce (Helicotiius), 131, 141, 
144 

,, primularis (Heliconius), 131, 
132, 141, 164 

Sara (Heliconius), 116, 117, 131, 132, 
133, 135, 142, 153, 412 
,, theud^a (Heliconius), 132 
Sarangosa, cxxx, cxxxi, cxxxii, 234, 
285, 286 

Satumia, 329, 338, 340, 407, 408, 
409, 410 
Satyridae, xiii 
Satyrinao, Iviii, 147, 273 
satyrus (Eumetabolus), 435 
sausauiii (Hierodula), 93, 99 
Bavign 3 d (Miomantis), 93, 90 
saxeus (Teracolus), 283 
scabiosellus (Nematois), 311 
scabrida (Macratria), 182, 238, 239, 
240 

scapularia (XylophtUia), 11 

Scatella, 387, 390 
Scatophila, 387, 388, 390 
scheiicki (Myrmica), Ixx 
Sohistocerca, Ixx 
scbmiedekaechti (Parnopc's), 266 
Rchneiderii (Gomphus), Ixxxviii 
schoutensia (Horaga), 79 
schultzei (Heliconius), 100, 134 
scintillula (Chrysis), 267 
scopariiis (Eurygenius), 181, 200 
Scraptia, 200 
scutatus (Xylophilus), 19 
scylax (Mclinaca), 137 
seironsis (Chrysls), 266 
Selenia, 171, 302. 303, 306 
sellatus (Xylophilus), 3, 29, 30 
semiargus (Cyaniris), 169, 170, 173, 
177 

semifulvua (Protogonius), 136 
semipurpurella (Eriocrania), 314 
semperi (Macratria), 182, 214, 221 
senega lensis (Eurypheno), Ixxv 
,, (Terias), 284, 286 
seppetla (Micro pteryx), 313, 314 
spptemdentatum (AinthidiiJra),xxxvii, 
xlv 

serena (Acraea), Ixxv 
sergestus (Heliconius), 108, UO, 123, 
124, 134 

sericea (Macratria), 237 
sertifor {rx>phyrus), Ixxxiv 
,, (Pteronus), Ixxxiv 
setigera (Macratria), 182, 226 
severina (Belenois), 280 


siamensis { Xylophilus), 3, 36 
Sibylla (LimdnitU), xcriii 
Siderone, 142 
sieversi (Plelieius), 173 
sigillatus (Azanus), 278 
simotana (Torias), Iviii 
siliana (Acraea), 293, 294, 296, 296 
,, antakara (Acraea), 294 
sUvaua (Heliconius), 105, 108, 120, 
125, 134, 162, 154, 412, 426 
,, ethra (Heliconiu^l 108, 120, 
121, 134, 136, 146 
,, motaphorus (Heliconius), 104, 
109, 120, 123, 134, 136 
,, robigus (Heliconius), 108, 122, 
134 

,, silvana (Heliconius), 105, 121, 
136 

silvanoicles (Mechanitis), 136 
simana (Pinacoptcryx), 281 
simpsoni (Stegomyia), xii 
simulans (Ocnlcrotatus), xii 
sinuate (Nemoptcra), Ixxxviii 
Sirex, X 

Snierinthus, Ixxxvi, 302 
soror (Ccratinia), 137 
soroma (Dis morphia). 137 
Sphex, 438, 439 
Sphod Torn antis, 86, 93, 95, 99 
Kpinaruni (Athalia), 434 
Spindasis, 278, 286 
spini (Satumia), 329 
,, (Theda), 171 
spiniger (Geotrujx^s), xx 
j spiniraanus (Xylophilus),^}, 41 
j spinipcs (Odynerus), xi 
j spinulosa (Osniia), xxxvi, xliv' 
splenduns (Calopteryx), Ixxxviii 
,, (Panacnr), xxvi 
Stagmomantis, 89, 93, 90 
Staiachtis, 146 
: Staphylinus, 441 
Statira, 226 
‘ Stegomyia, xii, H 
■ stelidoides (Osmia), xxxvi 
i ,, (Protosmia), xxxvi 
: Stelis, xi 

i Stereopalpus, 181, 195 
Steriphodon, 200 * 

; sticticum (Anthidiuni), xxxvii 
I Stigraodera, xxvi 
j strabo (Hypolycacna), Iviii 
! strattipocles (Acraea), 293 
I striatelius (Sympherobius), Ixxxvi 
i strumosus (Qirausius), 346 
I Stugota, 279 

I sturdeeaniis (Synhoplos), 390, 391 
Stylojw, 338, 341 



{ ctxxxiii ) . 


aabbasalis (Aegus), xxtii I 

BubbUtrigella (Laverna), vii I 

gulxMrassicomiB (XyIophilu»), 34 , 

Bub^ttat* (Macratria), 205, 206, 207 
*Bubsignaria (£nj^omos), 331 
BuSumata (Cidaria), ill 
Bugens (Stegomyia), xii 
suIcicoUiB (^estria), 194, 195, 196 
sulphureus (Heliconiaa), 109, 121, 
134, 152 

supremuB fPapilio), vii 
Butuiaiia (Egestria), 194, 195 
suturifer (I^lophilus), 52 
* ,, (iylophilus), 52, 53, 55, 56 

sylvamm (CSmbex), Iivii, Ixviii, Ixix 
Sylvia (Parthenos), 72 

,, intermedia (Parthenos), 72 
Sympetrum, Ixxxviii 
Sympheibbius, Ixxxvi 
SynchJoe, xlvi, cxv 
Synhoplos, 388, 390, 391, 393 
Syntomidae, cxxv 
Syzcton, 44, 46 
Syzetoninua, 46 

taeniats (Egestria), 182, 194, 195 
Taeniocampa, 301 
taprobanus (Xylophilus), 34 
Tarucua, 169, 177, 277 
tavoyanus (Xylophilus), 3, 9, 10, 
11 

telesiphe (Colacnis), 142 

„ (fleliTOnins), 119, 133, 135, 
142, 151 

,, sotericus (Heliamhis). 119 
telicanus (Tarucus). 169, 177, 277 
ToUpna, cxxv 
Tellervo, 70, 71 
temerinda (Heliconius), 149 
temporalis (Mylahris), cvii 
tentamis (C^t^ticta), 142 
tentana (Dysphania), 81 

,, schoutensi-s (Dysphania), 81 
Tenthredo, 434 


thelziopc melpomene (Heliconius), 
147 

theophraatus (Tanicua), 277 
thersites (Agriades), 173, 177 
thetis (Agriades), Ixx, ixxi, Ixxvili, 
172, 175, 176, 180, 300, 318 
thoracica (,Aadreoa), 439, 440 
„ (Apis), 4^ 
thule (Papilio), 67 
thunbergella (Micropteryx), 313 
Thysonotis, 76 
tiberius (Euxanthe), Ixxv 
tibialia (Trichiosoma), Uii, lx vii, 
Ixviii, Ixix 

tigrina (Parthenos), 72 
tigripes (Culex), xii 
Tinea, 16], 172 
Tiphia, 438 

Tirumala, lix, lx, Ixxv, cxxiv, 273’ 
titan (Papilio), vii 
tithonus (Papilio), vii, 

Tithorea, 108, 113, 114, 123, 129, 
137, 143, 145 
tolima (Ileliconina), 114 
tolosa (Napeogenes), 137 
tonkinea (Macratria), 213 
tortipes (Xylophilus), 3, 33 
Toxorhynchites, xii 
transducta (Damias), 80 
trapezina (Calymnia), 317 
Trichiosoroa, xi, liii,lxvii, Ixviii, Ixix, 
Ixxxvi 

triooniis (Osmia), xxivi, xxxviii, 
xxxix, xl 

tridactyla (Callithomia), 143 
tridentata (Osmia), xii 
trifasciatus (Xylojjhilos), 61 
trifolii (Zygaena), 155 
triguttatus (Xykiphilus), 3, 51, 52, 55 
trinitatis (Xylophilus), 3, 60 
trinotatns (Xylophilus), 3, 15, 16 
tmchilua (Chiladcs), 178, 277 


: trozlodyta (Eumeta bolus), 434, 435 
tonuia (Ict’istygna }, 181, IS5, 189, 191 I troglodytes (Xylophjlus), 3, 29, 30 
Teracolus, xciv, cxiv, 272, 279, 280, i Troidcs, vii, xxvi, 67 


281, 282, 283, 286 
Teriaa, Iviii, 272, 280, 284. 2S6 
terminus (Mydoaama), Iviii 
terpaichore (AcraA), 276 

,, rougeti (Acraea). 275 
testaceioomis (Macratria), 209, 223 
tetralunaha (l^lcnia), 303 
Tetramorium, xci 
Tetropium, Ixxi 
Thaumaeus, cxxxiii 
Thccla. 158, 169, 161. 163, 166. 171 
303.306,^^8 . , 

thelxiope (Heliconius), ilviii, 150, I5l uncatus (Onychogomphus), Ixxxviii 


truncata (Macratria), 182, 240, 241 
truncipennis (Antrops), 387 
tumatnmari (Heliconius), 109, UO, 
I 123. 124, 125, 134, 138, 149, 150^ 

I tuinidiceps (Xjdophil'is), 3, 32 
! tnnensis (Osmia), xxxii, xxxv 
I tytia (Danaida), Ixxiii 
j u'baldus (Azanus), 286 
I udalrica (HelicoDiiis), xlviii, 151 
Uganda (Eupbaedra), cxi 
' Ulysses (Papilio), Ixxii 

f, denticulatus (Papilio), 68 



{ cLsjcxiv ) 

unoifer {Xylophilus), 3, 32 wahibergi (Euralia), Ijsxv 

undatus (Xylophllus), 45 wakefieJdi (Elbxanthe), Ijtxv 

unifasciatus (Xylophilua), 69 . walesianus (Hylophilus), 46 

uniformis (jEuiygeniua), 198 i wallacei (Heliconius), 116, 130, 131,, 

Uranotaenia, xii 136, 164,^12 

Ursula (Basilarchia), xcvi j „ colon (Heliooniua), 116, 131 

„ (Limeuitis), scvi ,, Wallace! (Helioonius), 116 

urticae (Vanessa), 303, 307, 308 „ (Macratria), 181, 203, 205 

usemia (Castslius), 286 , weidomeyeri (Basilarchia), xcviii 

Vaccmiina, 173, 177 „ (Limenitis), xcviii 

Vanessa, 303, 307, 308 ■“ welwitschii (Acraea), 296 ’ 

varanes (Charaxes), cxiii weymeri (Heliconius), 111, 126, 127, 

vareUlesi (Pamopes), 264, 265 134, 149, 162 

varia tripartita (Damias), 80 ,, gustavi (Helioonius), 111,* 

yaricolor (Pangonia), xc 126, 139, 141 

varicomis (Hylobaeuus), 3, 4 willemi (Cyolopides), cxxv 

vaiiegata (Tiphia), 438 xanthocles ( Heliconius), 116, 116, 

varmoua (Neptis), lix 130, 135, 139, 141, 412 

venata (Pinacopteiyx), xiv, 272, 280, ,, melete (Helicon! As), 141 

281 ,, melior (Heliconius), 141 

venustus (Heliconius), xlviii ,, vala (Heliconius), 425, 429 

versicolor (Cleis), 83 ; xanthomelana (Osmia), xi, ilii 

,, (Osrnia), xxxiv, xxxvi, i Xanthomima, 82 

xxxvii, xli ; xenarthrus (Xylophilus), 48 

Vespidao, xxxvii | xenoclea (Heliconius), xlviii, 112, 117, 

vesta erato (Heliconius), 147 [ 128, 134, 139, 140, 141, 

,, melpomeue (Heliconius), 147 i 149, 151 

,, (Teracolus), 286 „ conlluens (Heliconiu»}, 128 

,, f. catachiysops (Teracolus), 281 ; ,, corona (HeUconius), 141 

vetula (Ictistygna), 185 ,, mi croclca (Heliconius), 112 

vetustus (Heliconius), 108, llO, 122, xerophilus (Odynerus), Ixxxix, xc 
123, 124, 134, 162 Xylocopa, ix 

„ mefcellus (Heliconius), 108, Xylophilus, 2, 3, 6, 7, 8, 9, 10, 11, 12, 
122, 123 13, 14, 15, 16, 17, 18, 19, 20, 21, 

viatdi (Pieris), 143 22, 23, 24. 25, 26, 27, ^8, 29, 30, 

vieina (Macratria), 224 31, 32, 33, 34, 35, 36, 37, 38, 39, 

victoriao (Spindasis), 278 40. 41, 42, 43, 44, 45, 46, 47, 48, 

victoriensis (Macratria), 231 49, 50, 61, 62, 53, 54, 66, 56, 57, 

„ (Xylophilus), 45 58, 59, 60, 61. 62, 63, 64 

Vila, Ixxiii, Jxxiv Xylo trapes, xxviii 

viUoeus (Euiygenius), 181, 198 Yphthima, Iviii, lix, cxxv, 286, 287 

violae (Acraea), lix Ypthima, xlvi 

Viracbola, 278 zagreus, (Papilio), 142 

virgularia (AcidaUa), 302 zambesiaca (Abantis), cxxv 

yiridana (Forda), Ixxix zaneka (Meiinaea), 137 

,, (Osmia), xxxvi, xl j zcphyrus (PJebeius), 169, 177 

T-Dotatus (Xylophilus), 51 j zetes (Acraea), Ixxvi, cxiv 

vulcaous (Heliconius), 112, 134, 149; , Zizera, 286 

150 i zoilua (Tellervo), Tv, 71 

,, cythaeia (Heliconius), 112, I Zonantcs, 52, 53, 54 
126, 133, 141 ' Zygaena, 155 


PrixtiV i* Ohkat BKtTAix JIT Ki< ha»i> A SnuA, hmiTKD, 







